A REVIEW OF THE ELASMOBRANCHIATE FISHES OF 
JAPAN. 


By Davin STARR JORDAN and Henry W. FowrEn, 
Of the Leland Stanford Junior University. 


In the present paper is given a record of the species of Elasmobran- 
ehiate fishes, sharks, rays, and chimeras, known to inhabit the waters 
of Japan. It is based on the collections made by Messrs. Jordan and 
Snyder during the summer of 1900, and on the material contained in 
the Japanese museums and in the United States National Museum, 
some of which were collected by the U. N. Fish Commission Steamer 
Albatross. The accompanying figures are chiefly by Mr. William 
Sackston Atkinson. 


Subclass SELACHII. 


This includes among recent fishes the sharks and the rays, marine 
fishes mostly of large size, abounding in all seas. 

We begin the group with the archaic type, the order or suborder 
Notidani, proceeding thence from the more generalized sharks to the 
specialized skates. The true sharks form an almost perfect gradation 
into the skates, but there are no forms extant which connect the Noti- 
dani with modern sharks. 

(cé\ ayos, shark; the word originally meaning cartilage.) 


ORDERS OF SELACHII IN JAPAN. 


a. Gill-openings 6 or 7; dorsal fin single; vertebral column imperfectly segmented, 
eich segment being equivalent to 2 vertebrie, and bearing 2 nearal arches; anal 
a NOTIDANI, I. 

ad, Gill-openings 5; vertebral eolumn well segmented, each segment forming a neural 

arch and 1 centram. 
b. Vertebrie each with the internal calcareous lunellie radiating from the ecntral 
Sere fly PTCsent...................-...-.--- +4 
bb. Vertebrie with the internal exlearcous lamellae not radiating, but arranged in 
one or more concentric cireles or series around the central ring; no anal fin; 
palatoquadrate areh not articulated to the skull. 


mu oenmnesdateral; dorsal tius 2...............-- TECTOSPONDYIT,, HI. 
ec. Gill-openings ventral; dorsal tins small and posterior, or wanting; body and 
Pectoral finsdorning a depressed disk......-.-.-..------ BATOIDEL, ! V. 





—— 
— U — — 


PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXVI—No. 1324. 


599 


504 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI, 








Order I. NOTIDANI. 


Sharks with the branchial apertures in increased number, 6 or 7; 
only one dorsal tin. Vertebral column imperfectly segmented so that 
from each segment 2 neural arches and 2 vertebral bodies arise. 
Among existing sharks this group contains 2 families. Numerous - 
genera represented by fossils seem allied to these and to the Cestra- 
clont types. 

(Votidunus, votidavos, dry back, the Greek name of some shark, 
in Atheneus. ) 


a. Palatoquadrate apparatus articulated with the postorbital processes of the skull; 
body moderately elongate; teeth in the two jaws unlike; mouth inferior. 

Hexancuip4, I. 

aa. Palatoquadrate apparatus not connected with the skull; body greatly elongate, 

almost eel-shaped; dorsal, anal, and ventrals close together on posterior part of 

body; teeth in the two jaws alike; mouth anterior. . CHLAMYDOSELACHID.E, II. 


Family I. HEXANCEHIDZE. 


Body moderately elongate, somewhat depressed anteriorly, tapering | 
toward the caudal fin. Head. depressed, oblong, with the snout pro- 
jecting. Eyes subimedian or anterior, without nictitating membrane. 
Mouth subinferior, large, arched in. front; no labial fold. Teeth in 
the two Jaws unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth, 
the next six teeth broader and each provided with several cusps, one 
of which is much the strongest. Lower jaw with 6 large comb-like 
teeth on each side, besides the smaller. posterior teeth. — Spiracles 
small, on the side of the neck. Only one dorsal fin, without spine, 
opposite the anal, and similar to it. No pit at the root of the caudal. 
Gill-openings wide, 6 or T in number. — Viviparous sharks, sometimes ` 
reaching a very large size. Species of the warm seas. 


@ GCull-openings, 7 on edchi/side ...... see IHeptranchias, 1. 


|l. HEPTRANCHIAS Rafinesque. 
Heptranchias RAFINESQun, Caratteri, 1810, p. 14 (cinereus). i 


Notovhynchus Ayres, Proe. Cal. Acad. Sci., I, 1850, p. 72 (maculatus), 
Heptanchus of AUTHORS. 


Gill-openings T on each side. Lower teeth uniform in size ort 
decreasing toward corners of mouth; cusps on the cutting edge more | 
or less regularly eraduated, 

(Cre, seven: fpe yu, sills.) 


a. NoToRIYNCHUS. Median tooth of lower jaw with the central cusp small or wanting. 
1 : A STU MIS 1 s A - : 
b. Color, gray; cusps of most teeth growing smaller from the second ..... decani, 1.. 
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i HEPTRANCHIAS DEANI Jordan and Starks. 


ABURAZAME (FAT SHARK). 


Heptranchias deani JORDAN and Starks, Proe. Cal. Acad. Sci., 1901, L, p. 348; 
Misaki. 


Head, 6 in length; width of body at pectorals, 13 in head; eve about 


i ; ; ‘ À 
43; snout about 33; width of mouth at corners, 23; pectorals, 14; base 


of ventrals, 2; depth of caudal peduncle, 44 in head. 

Body very elongate, more or less rounded, though somewhat 
depressed in front; tail compressed, elongate, tapering. Head elon- 
gate, pointed, compressed, broader than deep; snout produced, com- 
pressed above, flat, roundly pointed; eve large, anterior, lateral, supe- 
rior; mouth large, triangular, narrowly rounded in front; symphysis 
of mandible a little before eye, which is over anterior part of mouth; 
lips not especially thick; corners of mouth forming a long groove 
equal to one-half length of exposed dental margin of mandible; teeth 
in upper jaw sharp, long, pointed, hooked backward, without lateral 
cusps; a median tooth at symphysis of mandible with two or three - 
small cusps on each side; teeth in mandible + on each ramus. each 
tooth with a serrated cutting edge composed of 6 or more crisps; first 
cusp with a very small notch in front, second enlarged. and all arranged 
in the formula 1+1+3+1,141+4+1,1+1+5+1, 1+1+6-+1. accord- 
ing to individual size; while the cutting edge is continuous it is not 
uniform and even, as depth of each tooth is a little less behind, edge 
above a trifle oblique; inner buccal fold in mandible thick and fleshy; 
tongue not free from floor of mouth; nostrils large, about midway on 
snout below, between its tip and front of eye; interorbital width con- 
vexly flattened. Spiracles small, superior, and about midway between 
eye behind and gill-opening. Gill-openings large. broad. becoming 
progressively smaller behind, all entirely in front of root of pectoral. 

Body very finely roughened. 

Dorsal fin small, its greater portion before origin of the anal; anal 
low, its base long: pectorals small, edges posteriorly slightly emarei- 
nate; ventrals low, base long, origin nearer origin of anal than origin of 
pectoral; caudal very long, lower lobe deep in front, then very narrow 
till near end, where a terminal noteh is formed. Caudal peduncle 
eompressed, somewhat triangular in cross section, flattened above. 

Color in spirits dark gray brown above and on the upper parts of 
fins, below pale or whitish; in a photograph in the Imperial University 
afew whitish spots are shown. 

Length 382 inches (98 em. 3 mm.). 

This description from the original type, a female, No. 12620, ichthy- 
ological collections, Leland Stanford Junior University Museum. It 
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was taken at Misaki by Kumakichi Aoki, with hook and line, in deep 
water. 

The species is not rare on the coast of southern Japan. 

(Named for Bashford Dean.) 


Family IT. CHLAMYDOSELACHIDZE. 
FRILLED SHARKS. 


Body very elongate and slender, the tail tapering to a point. Head 
very broad and depressed. Snout broad. Eyes lateral and without 
nietitating membrane. Nostrils large, the nasal cavity separate from 
the mouth. Mouth anterior, the jaws almost equal. ‘Teeth in oblique 
rows, the bases extended backward, and the cusps slender. Spiracles 
present. Gill-openings six. Dorsal fin posterior, without spine; anal 
fin well developed. No pit at root of caudal. First gill-membrane 
not free across the isthmus, but joined by median and rather thick 
membrane. Intestine said to have a spiral valve. Anterior basi- 
branchial cartilages present. 


27 CHLAMYDOSELCA CHU Garman. 


Chlamydoselachus GARMAN, Bull. Essex Inst., Jan. 17, 1884, .p. 47. (anguineus). 
Chlamydoselache GUNTHER (variant in spelling). 

Opereular flap forming a broad frill over first gill-opening. Eyes 
rather small; mouth very large, extending far beyond the eye. Teeth 
similar in the jaws, each with three slender, curved, subconical cusps, 
separated by a pair of rudimentary denticles, on a broad base: no 
median series of teeth above like that on the symphysis of the mandi- 
ble. Mouth larger than broad, and with no labial folds at angles. 
Pupil horizontally elongated. Fins broad. rounded; caudal without a 
notch. 

Of this genus but a single living species is known. It inhabits the 
open sea in waters of some depth, and is most abundant in the Kuro 
Shiwo or warm current on the cast coast of Japan. 

(XA tos, mantle or frill; &éAexyos, shark.) 


2. CHLAMYDOSELACHUS ANGUINEUS Garman. 
RABURA; KAGURAZAME (SCAFFOLD SHARK). 


Chlamydosclachus anguineus GARMAN, Bull. Essex Inst., Jan. 17, 1884, p. 47, with 
figs.; Japanese seas; Bull. Mus. Comp. Zool., 1885, XII, No. 1, with plates 
and account of anatomy; off Japan.—Giü TIER, Deep Sea Fishes Challenger, 
1884, p. 2, with plates; Japan.—Co err, bull. Soe. Zool. France, 1890; 
p. 219; Funchal, Madeira.—Jorpan and EvgRMANN, Fish N. M. Ameriea, E 
1596, p. 15 (alter Garman). 


Head about 73 in length; depth about 125: tail 14 in trunk and head; 


eye 8j in head; snout +; maxillary 13; interorbital space 21; width of 
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| month at corners 24; internasal space 22; pectoral 14; internasal space 
12 in interorbital space. 

Body very elongate and tail greatly compressed, roughened, and 
tapering to a point. Head rather small, oblong, greatly depressed, 
broad, and its greatest depth two-thirds its width; snout depressed, 
broadly rounded, and projecting but little beyond mandible; eve small, 
its posterior margin about first two-fifteenths of leneth of head; nostrils 
large, lateral, on sides of snout and a little low in position; mouth 
, very large, more than half the head; teeth tricuspid, spaces between 
each eusp with a small denticle at base, similar in beth jaws, and in 


| 13—0—13 
formula 3I-iI—IT well separated, in oblique rows, with not more 








than 6 teeth in each row; tongue small, slightly elongate, point rounded, 
and a little free in front; inside of month roughened, especially the 
tongue. Gill-openings very large, first the largest, the others pro- 
gressively smaller; inner edges of branchial arches roughened; gill- 
filaments flattened, adnate to interbranchial septa except at tip: pharynx 
dong and broad; gill-membrane joined to isthmus medially by a thick 
membrane. 

Scales very small and sharp, a little enlarged along lateral line. most 
of edges of fins, and jaws, becoming especially large at angle of the 
latter. 

Dorsal small, its origin about over that of anal: anal about twice as 
large as dorsal; peetoral small. broad, with a very blunt angle: ven- 
trals large, broad, and rounded; caudal with broad lower lobe, tapering 
to an elongate and sharp point, upper rays very short and uniform. 

Color in spirits uniform brown. 

Length 39% inches (09 em. 6 mm.). 

This description from a Misaki specimen. 

Kuro Shiwo, off Izu, Sagami, and Awa, on the east coast of Japan; 
our three specimens from off Misaki, in Sagami. It has also been 
inken off Madeira and off Norway in deep water, and it is probably 
widely distributed. 

Our largest example measures 594 inches (148 cm. 6 mm.). 

(anguineus, from anguis, the slow worm, the word allied tostuguillu= 
£y yeAus, ecl.) 


uu UJ UASTEHROSPONDYLI. 
TYPICAL SHARKS. 


The essential character of this order is in the structure of the verte- 
bre. The calcareous Jamelle within each vertebra. radiate from the 
central ring. The group contains the great body of living sharks, 
including all of those with 5 eill openings, 2 dorsals, and an anal fin. 

(aoTHp, star; o7ovdvdos, vertebra.) 


Lj 
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FAMILIES OF ASTEROSPONDYLI. 


N 
I. Cesrracioxtes. Palatoquadrate apparatus articulated to preorbital part of skull; 
dorsal fins with spines; head short and. blunt; teeth of differing forms in the 
same imndividnal ......-..--+.----+ 22 see eee LLL IIrrERODoNTID.r, III. 
I. Garm. Palitoquadrate apparatus not articulated with skull; no dorsal spines; 
head more or less pointed in profile; teeth not differing widely in form in the 
same individual. 
a. First dorsal fin overor behind ventrals; spiracle present; no nietitating membrane, 
b. Tail not bent upward; nostrils not confluent with the mouth. 
e, Sharks ovipitronsz...........----- 2000 PCY LIORITI NID,E, TV, 
ec, Sharks ovoviviparous.....-.---- 999900 0 77 1DEEEDID Hgwiscvrrin.g, V. 
aa. First dorsal fin inserted more or less in advance of ventrals. 
d. First dorsal fin high, highest anteriorly, its base wholly in front of that 
of ventrals. 
ec. Caudal fin not lunate, its upper lobe two or more times length of lower, 
with a noteh below toward its tip; side of tail not keeled. 
f. Last gill-opening above base of pectoral. 
g. Tail moderately developed, forming less than one-third of the total 
length; eyes with nictitating membranes. 
h. Ilead normally forined- 22222. 2-2 CAaRCHARIIDA, VE 
hh. Mead hammer-shaped or kidney-shaped by the extension of its 
wdes....:.-.:25 5 9 00 002 2 0 MERE TEM SPHYRNIDE, VII. 
gy. Tail exceedingly long, forming about one-half the total length; 
eyes without nictitating membrane........... ALopiub»®, VIL. 
i. Last gill-opening entirely in front of pectoral; snout ending in a long 
flat blude....- 29090 20 T M MrirsUKURINID.E, IX: 
ee, Caudal fin lunate; candal peduncle with a keel on each side; size large. 
i. Last gill-opening entirely in front of pectorals. 
je Call-openings moderate; teeth large and sharp.. Law Nip.E, X. 
ji. Gill-openings very wide, nearly meeting under throat; teeth 
very small and numerous; size enormous. 
CETORUINID E, XI. 
i. Last gill-opening above base of pectorals; teeth small; size | 
large ....... eee eee RurNopontip.z£, XII. 


a 


Family III. HETERODONTIDZE. 
CESTRACIONT SHARKS. 

ody elongate; obtusely trihedral, gradually tapering backward; | 
head high. with the forehead declivous, and little prominent. Mouth! 
rather narrow, the upper lip divided into 7 lobes, the lower with ai 
fold; dentition similar in both. jaws, small obtuse teeth in front, and: 
the lateral teeth molar-like and enlarged. Nostrils confluent with the - 
mouth. Call-openines 5. Spiracles small. Dorsal fins 2, and each | 
provided. with a strong spine. Caudal fin usually notched at tip. | 
Oviparous, the egg-cases very large, subconieal, without — RN 
and spirally twisted, Small sharks now inhabiting the Pacitic Ocean.) 
Species supposed to belong to the same family are widely distributed: 
ax fossils in the Mesozoic and earlier periods. 
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| 3. HETERODONTUS Blainville. 


Cestracion Cuvier, Règné Animal, Ist ed., 1817, p. 129 (philippi). 
Gyropleurodus Git, Proc. Acad. Nat. Sci. Phila., 1862, p. 489 ( fraucisci). 
Tropidodus GILL, Proc. Acad. Nat. Sei. Phila., 1862, p. 489 (pantherinus). 


| Heterodontus BLAINVILLE, Nouv. Bull. Scien., 1816, p. 121 (philippi). 
| 


Body elongate, thick and heavy anteriorly, and the tail tapering. 
| Head thick, oblong, broad. Snout bluntly rounded, rather long, and 
| protruding. Eyes small, high, with the ridges above more or less 
| prominent. No nictitating membrane. Mouth rather small and 

narrow; teeth small and obtuse in front, in the young pointed, and 
| provided with 3 to 5 cusps; the posterior teeth molar-like, twice as 
broad as long, and arranged in oblique series, one series being formed 
by much larger teeth than those in the other series. Spiracles small, 
a short distance from the lower part of the eye. Gill-openings rather 
narrow. Scales small, sometimes cruciform. First dorsal opposite 
the space between pectorals and ventrals; second dorsal in advance of 
. anal; pectorals very large and below gill-openings; caudal fin mod- 
erate, more or less bent upward. Species about 5, and nsually placed 
in one genus, //eterodontus, often called by the later name of Cestracion. 
(repos, differing: 090vc, tooth.) 


I 


3. HETERODONTUS JAPONICUS (Dumeril). 
NEKOZAME (CAT SHARK). 


Heterodontus philippi var. japonica DuMÉRmi, Hist. Nat. Poiss., 1, 1870, p. 4245 
Japan. 

Cestracion japonicus MikLOoUvu0-Macrtay and MacLeay, Proc. Linn. Soe. N. Ñ. 
Wales, VIII, p. 428, pl. xx; Japan.—Isiikawa, Prel. Cat., 1897, p. 61; Tokyo. 

Heterodontus japonicus STEINDACHNER, Reise Aurora, 1898, p. 224; lobe. 

Heterodontus zebra Bureker, Verh. Bat. Gen., XXVI, 1854, p. 127; Nagasaki 
(not of Gray). i 

Head 61; depth 64 in length; width of body at pectorals 14 in head; 
eye 54; snout 14; mouth about 3; interorbital space 2: width of mouth 
1$; ventrals 14. 

Body elongate. thick, heavy, compressed anteriorly; tail rounded, 
tapering backward. Head broader than deep, oblong, elevated above; 
snont very blunt, flattened above, much longer than interorbital space: 
cheeks rounded, convex, full, swollen: eye very full, elongated lor- 
zontally, high, and nearer gill-opening than tip of snout; snout pro- 
trudes so that mouth is not terminal; teeth tricuspid in front, median 
cusp largest, but posteriorly becoming molar-like, rounded and large: 
lips very thick, fleshy, with a deep fold at corners of mouth: nostrils 
large and confluent with mouth; interorbital space broad, concave, and 
superorbital ridges elevated on both sides. Spiracles very distinct, a 
short distance below posterior margin of eye. Gill-openings ìn front 
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at first, then rising above base of pectoral, first largest, equal to 13 im 
the interorbital space, the others progressively smaller to last, which 
is one-half the length of first. | 

Jody rough on the top of head and back. Fins large, first and 
second dorsal each with a strong. sharp-pointed spine, the origin of | 
first midway between tipof snout and origin of the second dorsal; first 
dorsal higher than second, its margin concave and its height a little | 
less than head; second dorsal with its origin midway between origin 
of first dorsal and tip of caudal, low, and with its margin also concave; 
anal smallest tin. posterior to second dorsal; peetorals very large. equal 
to caudal, broad and with margin straight; origin of ventral nearer 
first dorsal than second dorsal, short, blunt behind. and margin straight; 
vidal with lower lobe broad. Caudal peduncle long. compressed, 
llattened above and below, its least depth equal to its breadth a trifle 
more than eve or about 23 in interorbital space. | 

Color in spirits pale brown. dark above; across snout a broad pale 
bar. then one behind eve, crosswise, above, two narrow pale bars 
between eye and first dorsal, then two more from first dorsal, two 
more between first and second dorsal, two from second dorsal, a broad 
pile one on middle of cauda] peduncle, and then another at junction of 
caudal and caudal peduncle; pectorals and ventrals pale above. 

Length 192 inches (£5 em. 5 mm.). 

Deseribed from a specimen from Nagasaki. 

Coasts of Japan; generally common southward. Our specimens 
taken at Misaki, Tokyo, Wakanoura, Kobe, Hakata, and Nagasaki. 
It is close to the Australian. //eterodontus philippi. differing at least 
in the coloration. To the Chinese species //eterodontus zebra it is 
still nearer, but according to Steindachner it differs in coloration, in 
the form of the head. and of the individual fins. 


Family IV. SCYLIORHINIDZ;E. 
CAT SIIARKS. 


Dorsal fins 2, both rather small, without spines, the first more or 
less behind the ventrals; anal fin present, usually before the second 
dorsal: caudal tin rather long, usually with a basal lobe; the tail not 
keeled and not bent upward. Spiracles present, close behind eve: no 
nietitating membrane: cil openings small, the last one above the root 
of the pectorals. Mouth usually broad, with small teeth, several series 
being in function; teeth small, each with a median cusp and L to 4 
small cusps on each side; nostrils near mouth, not confluent with it; 
sometimes provided with cirri. Gill openings 5, nearly equidistant. 
Mucous pores about head numerous. especially on lower side of snout. 
Oviparous. Egg cases large, quadrate, with prehensile tubes at the 


— — 


1 , ° 
angles. Small sharks, the species rather numerous in warm seas. 








' Cestracion zebra Gray, Zool Miscel., 1831, p. 5; Canton. 


li 
B E 
most — ELASVOBIAANCHIATIE FISHES—JORDAN AND FOWLER. 601 
a. ScYLIORHININ.E. Nasal and pueeal cavities separate; spiracles close behind eye; 

gill openings nearly equidistant; teeth small, usually tricuspid. 

b. Nostrils separated from each other by a broad istlimus. 
c. Scales on upper margin of the tail little if at all enlarged, usually similar to 
those on rest of body, or at any rate not forming a serrated edge. 

d. Head not very broad; stomach not inflatable; second dorsal behind anat, 


voel oe HIT ARI sa ET eee eee eee Tlalælurus, 4. 
dd. Head extremely broad; stomach capable of great inflation; second dorsal 
over anal...... soo. Der AEE Cephaloscyllium, 5. 


SRAC ELURUS Gill. 


Halælurus Gik, Ann. Lyc. Nat. Hist. N. Y., 1861, p. 407 (bürgeri). 


Body and head slender; spiracle small, close behind eve; nasal and 
buecal cavities separate; nasal valves simple, without lobe or eroove, 
the nostrils separated by a broad interspace: teeth small, tricuspid. 
First dorsal behind. ventrals, second dorsal behind anal, which is far 
from caudal. 

Very small spotted sharks, allied to Seyléorhinus and Cutulus. 

(@\s, sea; aiioupos, cat.) 


4. HALZELURUS BURGERI (Muller and Henle). 


Seyllium burgere MÜLLER and IIENLE, Plagiost., 1837, p. 8, pl. 11; Nagasaki.— 
SCHLEGEL, Fauna Japoniea, Poiss., 1850, p. 501; Nagasaki.—BLEEKER, Act. 
Soe. Sci. Ind. Neerl., I, 1856, Amboyna, p. 69; Amboyna.—Gi!NTIIER, Cat. 
Fish Brit. Mus., VIII, 1870, p. 404; Japan, Formosa, Amboyna.—DUMÉRIL, 
Hist. Nat. Piss., I, 1870, p. 320; Nagasaki. 

Halzxlurus burgeri GILL, Am. Lyc. Nat. Hist. N. Y., 1861, p. 407. 

Head 73; depth about 123 in length; width of head 14 in its length; 
snout 2$ in head; interorbital space 23; width of mouth about 2; eve 4: 
eye 14 in snout; 13 in interorbital space; pectoral 14 in head; base of 
anal 2. 

Body very elongate, depressed somewhat in front, and tail lone and 
tapering. Head small, rather broad, but not as broad as long, and 
depressed above; snout depressed, produced, lateral profile poiuted, 
but when seen from above, broadly rounded: eyes rather large, lateral, 
about in center of length of head; mouth very broad, mandible begin- 
ning in front of eye, and corners below posterior part of eve: teeth 
small, numerous, tricuspid in both jaws; nostrils rather large, nearer 
eye than tip of snout, but not confluent with mouth: interorbital space 
broad and flattened like top of head and snout. Spiracles large and | 
directly behind the eye at a very short distance. Gill-openings small, 
lateral, and above base of pectorals. 

-Body very finely roughened. 

First dorsal much larger than second, its origin mnch nearer base 
of lower caudal lobe in front than tip of snout, and behind ventrals: 
second dorsal entirely behind anal and distant from first dorsal 3 times 
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the latter's ees anal small, low, its origin a little nearer origin of 
ventrals than origin of lower candal lobe: peetorals larger than. other | 
fins, broad, and with their margin nearly straight; ventrals rather 
long: caudal equal to space between origin of its lower lobe, which 1s 
not very deep. 

Color light brown, a trifle darker above; small round black spots 
irregularly grouped in double rows over back, on the sides, and 
between them more or less of a warmer tint; lower parts pale, 
Immaculate, except on tail, where there are one or two dark spots; 


=. —— 
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spots on caudal small. 
Total length. 153 inches (89 em., + min.). 
This description is from a dried skin taken at Nagasaki by M. Yahiro, 
Coast of Japan and southward, not common; seen at Misaki and 


— 


Nagasaki. 
(Named for M. Burger, who collected specimens and paintings : 
about Nagasaki for Temminck and Schlegel.) | 
; 


5. CEPHALOSCYCEIU ME i 


Cephaloseyllium Girt, Am. Lyc. Nat. Hist. N. Y., 1861, p. 407 (laticeps). 


This genus differs from Catulus in the very broad head, and in the: 
power or habit of inflating the stomach when disturbed. 
(xedahy, head: Scyll/um.) 


5. CEPHALOSCYLLIUM UMBRATILE Jordan and Fowler, new species. 
NANUKAZAMI (SEVEN DAY SHARK); OSEIBUKA (CROWD SHARE). 
Cephaloscyllium laticeps Nystrom, Kong. Svensk Vet. Ak., 1887, p. 49; Nagasaki— 
Ismikawa, Prel Cat., 1897, p. 62; Tokyo (not Scyllium laticeps Duméril, ! 
which is an Australian species). 

Head A in length; depth about 3; depth of head 14 in its length; 
snout 22 in head; interorbital space 2; width of mouth about 2; eye: 
34 in interorbital space; mouth 2 in head; pectoral 14; depth of 
'audal peduncle about 3 in interorhbital space. 

Body elongate, more or less depressed anteriorily, tail narrow, 
tapering downward. Head rather large, broad, its breadth a little less 
than length; snout produced, bluntly rou flattened above; eye: 
small, lateral, nearer tip of snout than first gill-opening; mouth large, 
rather broad; teeth small, numerous, tricuspid; nostrils nearer tip of 
snout than eye, not confluent with mouth; interorbital space broad, 
flat; spiracles small,-behind eve, and a bh below. or for space less 
than diameter of the eve; gill-openings 5, posterior smallest. and à 
little above base of pectoral. 

Seales small, rough. 

First dorsal much larger than second, behind ventrals; space between! 
it and second dorsal much greater than base of first, dorsal; origin of 


f 
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bond dorsal nearer first dorsal than base of caudal lobe: anal tin below. 
and a trifle in front of second dorsal; pectorals large. nearer tip of 
snout than origin of ventrals; ventrals rather low, their oriein nearer 
origin of anal than that of pectoral; caudal longer than head. 

Color pale brown, very light below. marbled above with shades of 
dark and deep brown; on back five broad cross bars of pale ruddy 
brown, with blotches of darker brown, first behind the eye, next over 
base of pectoral, next between it and first dorsal where another is. and 
finally last at second dorsal; on caudal, two broad cross bars, one at 
base of caudal, the other near its tip. Length 353 inches (98 cm). 

Type a dried skin, No. 12693 Ichthyological collections, Stanford 
University Zoological Museum. 


b 


. Locality, Nagasaki. 





Fic. 1.—CEPHALOSCYLLIUM UMBRATILE, 


| . 
Coast of Japan southward, apparently quite rare, as we have 


obtained only one specimen from Nagasaki, collected by Mr. Yahiro. 
From the same locality it is also recorded by Nystrom. 
(umbratilis, shaded.) 


Family V. HEMISCYLLID.E. 


This group is closely allied to the Seyl/orhinide, differing mainly 
in being ovoviviparous, the young being brought forth alive as in 
most sharks. The nasal and buccal cavities are confluent, the anal is 
behind the second dorsal, the large spiracles are more or less behind 
the eye, and the body is usually marked with dark cross-bands. 


a. H EMisCYLLIN.E. Sides of head with no dermal flaps or cirri; spiracles very dis- 


tinct below the eye; anal far behind second dorsal ............ Chiloscyllium, 6. 
aa. ORECTOLOBIN.E. Sides of the head with dermal flaps or cirri; spiracles wide, 
uuuuesitsibehind andl below the eye..........-------------- Orectolobus, 7. 


6. CHILOSCYLLIUM Muller and Henle. 


Claloseyllium MÜLLER and HENLE, Plagiostomen, 1857, p. 17 (plagrosuu). 
Synchismus GILL, Am. Lyc. Nat. Hist. N. Y., 1861, p. 408 (tuberculatus). 


Spiracle very distinct, below the eye. Nasal and buccal cavities con- 
fluent; nasal valve folded, with a cirrus. Lower lip well developed. 
continuous across the symphysis. Teeth small, triangular, with or 
Without lateral cusps. Last two gill-openings close together. Dorsal 
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fins two, the first behind the front of ventralis. Anal far behind | 
second dorsal. close to caudal. East Indies. 
(xedos, lip: Seyllium, a related genus of sharks.) | 


6. CHILOSCYLLIUM INDICUM (Gmelin). i 


Squalus sp. GRoxow, Mus. Iech., IE, p. 61, No. 135; India (from à specimen in ! 
which the anal tin Was cut away). 

NSqualus indiens GMELIN, Syst. Nat., I, 1788, p. 1508 (after Gronow). | 

Chiloseulliui: indicun GüNrIER, Cat. Fish, VHI, 1870, p. 411; China, Japan, 
India, Cape Seas, Java, Ceylon, ete. (and of most recent authors ).—JorDAN 
and Everman, Proc. U. S. Nat. Mus., 1902; Formosa. | 

Squalus yronovianus LsckrkDE, Uist. Nat. Poiss., 1, 1798, p. 280, pl. x1, fig. 11 
(alter Gronow). 

Squale dentelé LAckpipe, Hist. Nat. Poiss., I, 1798, p. 281, pl. x1, fig. 1. 

Syualus tuberculutus Brocu and Seikipgn, Syst. Ichth., 1801, p. 137. 

Syuchisinus tuberculatus Giz, Am. Lye. Nat. Hist. N. Y., 1861, p. 408. 

Seullium plagiosum BENNETT, Life of Ratlles, 1830, p. 694. 

Chiloseylliam plagiosum MérLER and Henwr, Plagiost., 1837, p. 17. —DuMÉRIL, ! 
Elasmobr., 1870, p. 328 (and of various authors). | 

Seyllium ornatum Gray, Ind. Zool., IH, 1830-35, pl. c, fig. 1; India. 

Chiloscyllium griseum MÜLLER and HENLE, Plagiost., 1837, p. 19. 

Chiloscigllinin margaritiferum BLEEKER, Ned. Tyds. v I, 1851, p. 243. 

Neullium hasselti BLEEKER, Verh. Dat. Gen., XN XIV, 1852, — p. 19 

Seyllion plipnatodes BLEEKER, Verh. Bat. Gere E ps3 

Squalus caudatus GRONoW, Syst., Ed. Grav, 1854, p. 8. 


Head 5 in length; depth 13; snout 24 in head; interorhital space 235) 
width of head 13 in its length; eye 3 in interorbital space; base of pecs 
toral 24 in head; base of anal 14. 

Body very elongate, slender. tail long and tapering. Head long,- 
depressed, broadly rounded above, flattened below; snout brondi 
depressed, produced, and rounded above so that lateral profile isi 
bluntly pointed: eves small, high, lateral, rather far apart, in middle; 
of length of head; mouth very broad, transversely straight, nearer ; 
eye than tip of snout: mandible with a broad, undivided flap, pos- 
terior edge undulated; teeth pointed, with a basal cusp on each side, 
numerous, rather small; nostrils large, confluent with corners of 
mouth. and each with a pointed barbel; interorbital space elevated a 
little, very broad, flattened. Spiracles very large, below and behind 
eve. Gill-openings about equal, the posterior above root of pectoral, ” 
and last two very close together. 

Scales rather large and coarse. i 

Origin of first dorsal a little nearer tip of snout than origin of lower 
candal lobe, simikir to second dorsal, and only a trifle larger, space 
between two fins about equal to he: ad; anal short, far pehin soc ON 
dorsal and only separated from caudal by a deep notch; pector als 
broad, a little shorter than head. and nearer the tip of snout than origin ! 
of ventrals; ventrals before first dorsal, their tips reaching nearly to” 
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middle of its base; caudal not Neat up, upper T. low straight, and 
Mer lobe long, deeper than upper and with a notch near its tip. 
Back with a low median keel. 

Color in alcohol pale brown above, whitish bene: ith, and with 
thirteen broad deep brown eross-burs above, between w n on median 
lime of back a deep brown spot; sides of body and broad cross-bars 
with a number of light spots, of more or less irregular size, and some 
‘of those on sides of abdomen greatly enlarged. 

— Head with a number of pores. 

Length 26} inches. 

This description from a male from Formosa, loaned us by Dr. Shin- 
uosuke Matsubara. 

— Coasts of China and Formosa, recorded once from Nagasaki by 


(Günther. 





Fre. 2.—CHILOSCY LLIUM INDICUM. 


The synonymy above given is from Günther; we have no means of 
valuing the nominal species included by Günther under the name of 
Chiloscyllinim indicum. 


feo TOLOBUS Bonaparte. 


Orectolobus Bonaparte, Selach., 1836, p. 11 (barbatus). 
Crossorhinus MÜLLER and Ex Plagiost., 1837, p. 21 (barbatus). 


Spiracle a wide oblique slit behind and below the eye; nasal and 
buceal cavities confluent. Head broad, flat, the snout very obtuse; 
mouth wide, partly anterior, a free nasal cirrus; sides of head with 
numerous skinny flaps; chin with or without barbels. Lips well devel- 
oped. Anterior teeth rather large, long, and slender, without lateral 
lobes; lateral teeth smaller. tricuspid in few series; last two gill-open- 
ings close together. First dorsal behind ventrals, the second before 
anal, which is very close to caudal. Tail short, 

(Opextos, stretched out; Aó/os, lobe). 


Proc. N, M. vol. xxvi—02 41 
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7. ORECTOLOBUS BARBATUS (Gmelin). 


Squalus barbatus GMELIN, Syst. Nat., 1788, p. 1493; New Holland (after Barbu 
of Broussonet, Act. Paris, 1780, p. 657). 

Crossorhinus barbatus MULLER and HENLE, Plagiost., 1837, p. 21, pl. v. —SCcIrzEGEL, 
Fauna Japonica, Poiss., 1850, p. 301; Nagasaki.—Dumeri, Elasmobr., I, 
IS70, p. 338; Australia, Japan, China.—GNrHER, Cat. Fish, VIII, 1870, 
p. 4145 Japan, Tasmania, Australia.—MAcuEAY, Australian Fishes, 188], p. 
2301; Port Jackson. 

Squalus maculatus BONNATERRE, Encycl. Meth., 1788, p. 8 (after Broussonet; 
Coll. Capt. Cook). 

Nqualus appendiculatus Suaw, Naturalists’ Miscellany, 1809, p. 727. 








Head 61 in length; depth 9; depth of body 15$ in head; depth of head 
about Iz in its length; length of head 1$ in its width; eye 93 in head; l 
2 in spiracle; 55 in snout; 43 in interorbital space; snont 5 in head, 14 | 
in interorbital space; 1# in space between spiracles; width of mouth 2 ` 
in breadth of head; pectoral about 14; base of ventral 12 in length of ( 
pectoral; caudal pedunele 3 in space between spiracles. 

Body elongate, very much depressed and broadened anteriorly; tail ; 
rather narrow, compressed, tapering. Head very broad, flattened, 
its breadth greater than length; snout broad, profile very blunt, trun- 
ute, with rounded edges, upper surface flat; eyes very small, superior, 
superorbital ridges slightly elevated and broadly flattened; jaws nearly 
equal, upper projecting beyond but little; teeth without cusps, sharp, } 
elongate, pointed; lips very thick, fleshy, fringed inside; nostrils con- 
fluent with mouth, lateral, far apart, inferior; nou with deep labial 
groove at corner, which is a little in front of eve; tongue broad, flat, 
compressed, little free in. front; sides of he d and snout each with 9 
conipressed dermal flaps or appendages of different sizes, first pair 
from nostrils are largest; interorbital space like rest of top of head.. 
flat. Spiracles very large below and behind eyes. Gill-opening rather: 
small, above pectorals. 

Scales small, rough when stroked backwards. 

First dorsal the larger, higher than second; space between its base 
and that of second two- EIN leneth of its own base, and its origin. 
over posterior part of base of anal; origin of second dorsal nearer 
origin of ventral than tip of anal; anal smallest, beginning directly 
behind second dorsal; pectorals large, broad, ron truncate; vela 
trals nearer origin of anal than first gill- "opening udal moderate, 


with a notch near tip, equal to space between origin ol first dorsal and 
base of second posteriorly. 


Color in spirits pale brown, whitish beneath; upper surface beauti-! 
fully marbled and var legated with darker brown; crosswise about ten 


broad dark bars made up of similar mottlings; a whitish spot hebind) 
the corner of spiracle. ! 


Length 33 inches (84 em. 2 mm.). | 
Deseribed from a female taken at Hakata. 
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Japan to Australia, rather common to the southward. | Our speci- 
mens from Nagasaki, and one from Hakata, where it was found abun- 
dant. The identity of the Japanese species with the Australian 
Orectolobus barbatus is yet to be proved. 

(barbatus, bearded.) 


Family VI. CARCHARIID.E. 
TYPICAL SHARKS. 


Sharks with two dorsal fius, the first short and high, entirely before 
the ventrals, the second comparatively small, opposite the anal: no 
spines; gill-openings moderate, the last above the base of the pectorals; 
tail more or less bent upward from the base of the caudal fin: sides of 
tail not keeled; eyes with nictitating membranes; head not hammer- 
shaped, the snout longitudinally produced, as usual among sharks. 
Spiracles small or obsolete. Species oviparous. 

A large family, found in all seas. The species are often closely 
related and difficult of determination. 

1, MusrELIN.E: Teeth flat and paved, without cusps or ridges; spiracles present; no 
pit at root of tail; labial folds well developed. 

ee une. eee een ee eee eee Mustelus, 8. 
1a. CARCHARIIN;E: Teeth more or less compressed, with entire or serrate sharp edges. 

e. Spiracles present. 
d. Root of tail without pit. 
e. Teeth rather small, each with a medium cusp and one or two small lateral 
cusps on each side. 
f. Teeth larger, with sharp cusps; snout of moderate length; embryo not 


aurou to uterus Dy a placenta ...............-.--.....- Triakis, 9. 
ee. Teeth larger, with a single eusp, oblique, notehed and coarsely serrated 
OE Gu OG BID T TTTCTTTTQIT CERTI TT PETRA Galeus, 10. 


dd. Root of tail without conspicuous pit above; teeth all coarsely serrate, alike 
in both jaws, and all with a deep notch on outer margin; caudal fin with 
muc ublcue m... SIE A Ee, Sh OT EE Galeocerdo, 11. 
cc. Spiracles obsolete; lower teeth narrower than upper teeth. 
g. Angle of mouth without groove or with merely a slight depression, 
which does not extend along either jaw. 
h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals; 
embryo not joined to the uterus by a placenta; slender sharks, 
Dn c sUroDely serrated teeth _..............-- Prionace, 12. 
hh. First dorsal inserted anteriorly, nearer pectorals than ventrals; 
embryo (so far as known) attached to the uterus by a placenta. 
i. Teeth all serrate more or less (entire in the very young). 
Carcharias, 13. 
gy. Angle of mouth provided with more or less distinet groove, which 
extends along one or both jaws; teeth entire, or very nearly so, 
more or less obliquely placed, their points turned away from the 
median line; embryo (so far as known) with placenta. 
Ncoltodon, 14. 
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8. MUSTELUs CUS IH 
DOG SHARKS. 
Mustelus Cuvier, Règne Animal, Ist ed., 1817, p. 128 (mustelus). 

Pleuraeroinglon Gir, Proc, Ac, Nat. Sei. Phila., 1864, p. 148 (keris). 
Galens JORDAN and EVERMANN, Fish. N. Mid. Am., I, 1896, p. 29 (after Rafinesque 
1810). 
jody elongate. slender: snout comparatively long and flattened; 
mouth crescent-shaped, with well-developed labial folds; teeth small,’ 
many rowed, flat and smooth, rhombic, arranged like pavement, alikel 
in both jaws, and blunter than in any other sharks; eyes large, oblong; 
spiracles small, just behind the eyes: pectoral fins large; first. dorsal 
large, not much behind pectorals; second dorsal somewhat smaller; 
anal opposite second dorsal and still smaller; ventrals well developed? 
basal lobe of caudal almost obsolete. the tail nearly straight; embryo: 
attached to the uterus by a placenta, or else without placenta, those so 
attached belonging to the subgenus Plearacromylon, Small sharks, 
among the smallest of the American species. | 
Guustelus, a weasel or marten; the same word used for shark, as is 
the synonymous word galeus.) | 
, 
| 


8. MUSTELUS MANAZO Bleeker. 


MANAZO; HOSHIZAME (STAR-SPOTTED SHARK); HOSHINOKURI (STAE 
CHESTNUT). 

Mustelus vulgaris ScuLEGEL, Fauna Japonica, Poiss., 1850, p. 303, pl. cxxxiv 
Nagasaki (not of Müller and Henle).—Nysrrom, Kong, Svensk, Ak. Vet. | 

1887, p. 50; Nagasaki. | 
Mustelus manazo BLEEKER, Verh. Bat. Gen., XXVI, 1854, Japan, p. 126; Naga 
saki.—Giintien, Cat. Fish, VIH, 1870, p. 387; Japan.—Dumerin, Elasmof 
branches, 1, 1870, p. 403 (after Pleeker).—IsurkA wa, Prel. Cat., 1897, 59] 62, 
Hokkaido, Boshu, Tokyo.—JorDAN and Snyper, Proc. U. S. Nat. Mus. 

1900, p. 336; Tokyo, Hakodate. 

Head 63 in length: depth 114; width of head 14 in its length; depth 
of head 2; snout 23; width of mouth 3; interorbital space 24; eye 
43: space between spiracles 12; pectoral about 12; height of dorsa: 
I2: caudal peduncle 14 in eye. 

Body long, slender, back elevated in front; tail long, tapering 
Head broad, broader than greatest depth of body, depressed in front; 
elevated behind; snout greatly produced, depressed, flattened, rathe 
broadly rounded; eyes elongate, lateral, in middle of length of head 
mouth obtusely angular, breadth much greater than either of rami; 
and tip of mandible not before eve; teeth small, pavement-like, q 
many rows: lips thin, at corners of mouth a fold on each side; nostril, 
very large: on lower surface of head, nearer eve and mouth than ty 
of snout; interorbital space broad, flattened. — Spiraeles small, ver) 
near posterior margin of eye. Gill-openings rather small, posteriorb 
above base of pectoral in front. 


E 
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Body Psethere very y finely moie. 
| First dorsal larger than second, nearer origin of pectoral than that 
of ventral; origin of second dorsal nearer that of first dorsal than tip 
of caudal, E with greater part of its base in front of anal; anal 
smallest nearer dnd than ventral; pectorals a little larger than 
first dorsal, broad, very slightly emarginate; ventrals small, origin 
nearer Bot. of anal than peetoral; caudal short, a little less than space 
between two dorsals. Caudal peduncle rather long, least depth 
greater than least width. 
. Color in spirits uniform grayish-brown. much darker above, pale 
below; upper surface of body anteriorly, also along the lateral line, 
inarked with small, round, whitish spots. 

Length 22 inches (56 cm.). 
This description taken from our largest example, a male, secured 
at Tokyo. 
~ Coasts of Japan, generally abundant in shallow bays, especially to 
the southward, onr specimens from Hakodate, Aomori, Matsushima, 
Tokyo, Misaki, Kobe, Onomichi, Hiroshima, and Hakata. lt is a 
small shark, reaching a length of about 23 feet, and is used for food. 
In young specimens the tips of the candal and dorsals are blackish. 

(Manazo, the Japanese name.) 

















9. TRIAKIS Müller and Henle. 


Triakis MÜLLER and HENLE, Magazine of Natural History, l, 1838, p- 96, 
(scyllium). 
|^. Triacis, corrected spelling. 

Body compressed, elongate; mouth large, crescent-shaped, with 
well-developed long labial folds; teeth moderate, numerous, similar in 
both jaws, each with a longer median cusp, and one or two smaller 
ones on each side; eves small, with nictitating membrane; spiracles 
small, behind the eyes; no pit at the root of the caudal; no lower 
lobe to the caudal; first dorsal fin opposite the space between the pec- 
toralsand ventrals. Embryo without placenta. Coloration variegated, 
black and gray. Pacific and Indian oceans. 

— (rpéis, three; axis, point). 


9. TRIAKIS SCYLLIUM Miiller and Henle. 


KOROZAME (KORO, INCENSE BURNER; ZAME, SHAR ko: 

Triakis seyllhun MÜLLER and Hen te, Plagiostomen, 1838, p. 65, pL x Ses 
Nagasaki.—Dumerint, Elasmobr., 1870, p. 397 (after Müller and ]Henule).— 
JonbaAN and SNYDER, Proc. U. S. Nat. Mus., 1900, p. 336; Tokyo. 

Triacis scyllium GüxTuERn, Cat. Fish, VIII, 1870, p. 384. (after Müller aud 
Ienle).—IsnikaAwa, Prel. Cat., 1897, p. 62; Tokyo, Sagami. 

Head 62 in length; depth 8$; width of head 1$ in m length: depth 
of head 2; snout 24; interorbital space a trifle over 2: eye 61; width 
of mouth M snout to mouth 23; space between Reni 12: base of 
dorsal 13; base of anal 2. 
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Body long. slender, back elevated, and tail compressed, tapering, 
Head depressed. flattened below, much broader than deep; snout in 7 
protile pointed, rounded. when seen from above very broadly rounded 
and flattened: eve small, lateral, with nietitating membrane: mouth | 
very broad, crescent-shaped, not angular, so that 1t begins in front of 7 
eve and ends below middle; teeth small, numerous, sharp-pointed, | 
tricuspid; labial fold at the corner of mouth on each side: nostrils : 
large, on lower surface of head, nearer mouth than tip of snout: inter- 
orbital space broad, flattened. Spiracles small, directly behind eyes, 
Gill-openings lateral, posterior above base of pectoral. 

Body entirely roughened, the prickles coarser above. 

First dorsal large, a little nearer origin of second dorsal than tip of i 
snout, also nearer origin of pectoral than that of ventral; second | 
dorsal midway between posterior base of first dorsal and anterior base > 
of lower eaudal lobe; anal well behind second dorsal: pectoral shorter : 
than head, its posterior margin slightly emarginate, reaching beyond | 
middle of space between its own origin and that of ventral: ventrals | 
nearer origin of anal than posterior base of pectorals; caudal small, 
44 in total length. Caudal peduncle narrow, compressed above and | 
beneath. Lateral line present along sides, superior. 

Color dark gray brown, with a number of indistinct broad blackish : 
cross-bars; in the upper surface of body a number of seattered, indis- | 
tinctly defined, blackish spots; lower surface of body pale: sides and ` 


lower portions of pectorals and ventrals grayish brown. l 
Leneth 163 inches (47 em.). 
This deseription from an example from Tokyo. 


Coasts of southern Japan: rather common in the Inland Sea. A; 
small shark, reaching a length of about 23 feet. Our specimens from ^ 
Tokyo, Tsnrmea, Onomichi, and Hakata. | 

(scil l itin. the cat shark; from 6«0Ac, to rend.) 


10. GALEUS Rafinesguis: 
TOPES. 
Caleus® RAFINESQUE, Caratteri Aleuni Nuovi Generi, 1810, p. 13, in part (galeus, 


ete., althongh that species is not explicitly mentioned, the first species mens 
tioned being a species of Pristiurus, P. melastomus). 





names as generic, making such species always the types of his genera, we may infer? 
that Squalus galeus was his type of Galeus. At least this arrangement may be 

accepted pending an agreement as to the generic nomenelature of sharks. In ease? 
the name (Galens is finally used for Pristiurus or for Mustelus, the present genus will 


| 
“From the definition, and from Rafinesqne’s custom of taking Linnean specifie | 


become Galeorhinus. Ina private notebook belonging to Rafinesque, now preserved 
in the Smithsonian Institution, he refers to Galeus, Carcharias, and several other | 
genera named by Cuvier in 1817, as ** described by me in 1810, but don’t you tell 
it!’ Pending a decision of the application of Galeus and Carcharias we retain them 
for the groups to which Rafinesque obviously intended the names to apply. 
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(Galeorhinus BLAINVILLE, Bull. Sci. Philom., 1816, p. T21 (yalens). 

Galeus Cuvier, Règne Animal, Ist ed., 1817, p. 127 (galeus). 

Eugaleus Giru, Proc. Ae. Nat. Sei. Phila., 1864, p. 148 (galens). 
First dorsal opposite the space between the pectorals and ventrals; 
mouth crescent-shaped, with the teeth alike in both jaws, oblique, 
notched, and serrated; spiracles present, small; nictitating membrane 
present; no pit at the base of the caudal; caudal tin with a single 
notch. Tropical seas. 
| (yaAéos, a kind of shark, like a weasel.) 
| 
l 10, GALEUS JAPONICUS (Müller and Henle). 


YERAKUFUKA.« 
| Galeus japonicus MULLER and HENLE, Plagiostomen, 1838, p. 58, pl. xxir; Naga- 
saki.—DvwÉniL, Elasmobranches, I, 1870, p. 391 (after Müller and Henle).— 
GÜNTHER, Cat. Fish, VIII, 1870, p. 380 (after Müllerand Henle).—N vsrRow, 
Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki. 
+ Head Gi in head; depth 94; width of head 13 in its length; inter- 
orbital space 23; snout 22: pectoral 14; width of mouth 22; eve 24 in 
inter ‘orbital space. 
Body elongate, back elevated in front, sides compressed. Head 
ere atly depressad, elongate, convex above, flattened beneath; snout 
pointed i in profile; when E from above, roundly pointed, tlattened; 
eyes clongate, lateral; nictitating membrane large, well developed: 
mouth crescent shaped, though rather bluntly obtuse at symphysis of 
mandible: corners of mouth each with a well-developed labial fold; 
teeth very oblique, without serrations on their edges, and with several 
s hort cusps behind; nostrils laterally inferior, moderately large, nearer 
mouth than tip of snout; interorbital space broad, slightly elevated 
and flattened in middle. Spiracle a small slit a short distance behind 
eye. Gill openings 5, in front of the base of pectoral above. 
| Surface of body finely roughened. 
; Dorsals similar, far apart. origin of first much nearer tip of snout 
than origin of second; origin of second dorsal much in advance of anal, 
nearer first dorsal than tip of snout, and midway between origin of 
ventral and origin of lower caudal lobe; anal small, its origin nearer 
‘caudal than ventrals; pectorals large, with emarginate edges, reaching 
‘beyond origin of dorsal; ventrals behind first dorsal, their origin 
nearer that of anal than origin of pectoral; caudal much larger than 
head, with a notch near tip so that terminal portion is one and two- 
thirds the lower lobe. Caudal peduncle long. much deeper than broad, 
flattened above and below, without any pit. 
Color in alcohol light eray-brown, below lighter or whitish. 
Length 26% inches. 











@Yeraku, the antefeudal period; fuka, shark. Yeraku is the name of the period 
in Japanese history preceding the feudal period, or Tokugawa. It closed about 1600. 


612 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXV] 


nd 





Deseribed from a very large specimen from Nagasaki, where ex- 
amples, 15 feet or more long, were seen. 

A very large shark, reaching a length of 25 feet and a weight of 
nearly 2.000 pounds. The head of a huge specimen is in possession of 
M. Yahiro, proprietor of a natural-history shop in Nagasaki. It has 
the snout very short, nostrils midway in its length; teeth serrate, 
alike in both jaws, those in back deeply notched; width of jaws nineh 
exceeding snout; jaws with short labial fold; spiracles small; second 
dorsal a little smaller than first. slightly before anal: caudal considerably 
less than space between dorsals. 

This species was taken at Onomichi, Hiroshima, and Nagasaki, and 
it appears to be generally common on the shores of Kiusiu. 


11. GALEOCERDO Müller and Henle. 


Galeocerdo MULLER and Hen ie, Plagiostomen, 1858, p. 59 (tigrinus). 
Boreogaleus Gait, Ann. Lye. Nat. Hist. N. Y., VII, 1861, p. 411 (aretieus). 
Mouth crescent shaped; teeth alike in both jaws, large, oblique, 
coarsely serrated on both margins, with a deep notch on outer margin; 
spiracles present; caudal fin with a double notch; a pit on the tail 
above and below at the bise of the caudal fin; first dorsal opposite the 
space between pectorals and ventrals. Large. sharks, found in most 
Seas, 
(vaheos, a kind of shark, like yad, the weiisel; xep, a fox or 
weasel. ) 


II. GALEOCERDO TIGRINUS Muller and Henle. 


Galeocerdo tigrinus MÜLLER and HENLE, Plagiostomen, 1838, p. 59; Pondicherry.— 
GüxTHERN, Cat. Fish, VIII, 1870, p. 378; Japan, East Indies.—DuMÉRIS 
Elasmobranehes, I, 1870, p. 393; Pondicherry (Coll. Dussumier). 

Head, 74 in length; depth. about 10; snout, 34 in head; interorbital 
space, 14; width of mouth at corners, about 13: eve, 53 1n the inter 
orbital space; space between nostrils, 2. 

Body elongate, taperme to caudal. Head very much broader than 
deep, depressed; eyes small, lateral, nearer snout than oll opening; 
snout broad, short, rounded; mouth very broad, rounded; teeth 
numerous, rather large, compressed, with several basal cusps, and 
with edges more or less serrated; a labial fold at corners of mouth; 
nostrils large, inferior, about midway between tip of snout and eye: 





| 


I 


interorbital space very broad, flat. Spiracles very small behind eyer 


Gill openings kirge, posteriorly above base of pectoral. 

Body very finely roughened. 

First dorsal beginning about first fourth of interspace between 
origin of pectoral and that of ventral: second dorsal small, a little 
nearer origin of first dorsal than tip of caudal; anal small, beginning 
behind origin of second dorsal; pectorals rather long; ventrals very 
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much nearer anal than peetorals; caudal very long, fw lobe pro- 
duced. Caudal pedunele rather short. 

- Color brown above, whitish or pale below, upper surface marbled or 
blotched with dark brown. 

| Length about 51 inches. 

| This deseription from a dried skin. a young male from Nagasaki, 
collected by M. Yahiro. 

| East Indies, rarely northward to southern Japan. Dr. Günther 
records a young specimen from Japan. It is probable that com- 
parison will show that the Ameriean species, Galeocerdo maculatus 
(Ranzani), is distinct from C. tigrinus. 

(tigrinus, tiger-like.) 


| 12. PRIONACE Cantor. 


| Prionodon MÜLLER and Hexer, Plagiostomen, 1838, p. 36 (glaucus, ete., name 

} preoccupied). 

| — Prionuce CANTOR, Malayan Fishes, 1850, p. 399 (substitute for Prionodon). 
Cynocephalus (Kuri) Giri, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (ylaucus). 


i Large sharks, with the body and head slender; no spiracles; the 
teeth in both jaws strongly serrated in the adult, those in the upper 


jaw broad, those below narrower, M and claviform; first dorsal 
large, Buried inidway between axils of pectorals and ventrals; second 
dorsal much smaller, usually not larger than anal; embryo notattached 
to the uterus bya placenta. Species rather few; large, slender, swift, 
voracious sharks of the warm seas. 

(zpícr, saw; eKis, point.) 


12. PRIONACE GLAUCA (Linnzus). 


Squalus glaucus Linnzvs, Syst. Nat., 10th ed., 1758, p. 235; seas of Europe. 

Carcharias glaucus GÜNTHER, Cat. Fish., VIII, 1870, p. 364; England, St. IIelena, 
Pondicherry, Port Arthur, Australia. —Dvw£nIL, Elasmobr., 1870, p. 353; New 
Zealand. 

Carcharhinus glaucus JORDAN and GILBERT, Synopsis, 1883, p. 22; San Francisco, 
Monterey. 

Prionace glauca JORDAN and EvEnMANN, Fish North and Middle America, E 1896, 
p. 93; San Francisco, Monterey. 

Squalus eruleus BLAINVILLE, Fauna Francaise, 1828, p. 91; Mediterranean. 

Squalus hirundinaceus VALENCIENNES, in MÜLLER and HENLE, Plagiostomen, 1838, 

ps7; Brazil. 


D——M———— —H — Ko 


Bobs — ——— 


Snout very long, nostrils rather nearer to month than to extremity 
DË snout; no intel fold except a groove at anele of mouth; teeth of 
pper jaw oblique, searcely constrieted near base; lower teeth slender, 
mangular in young examples, lanceolate, with a broad base, in old 
ones, Pectoral fin long, faleiform, extending to dorsal. whieh is nearer 
yentrals than root of pectorals. Color light bluish gray above, paler 
»elow. 
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A large shark of the warm seas, occasionally taken in Europe anc 
ou the coasts of Japan and TUM A mounted specimen from off 
Misaki is in the Imperial Museum of Tokyo, and a photograph is in the 
Imperial University, taken from a large specimen secured at Misaki, 
We have no specimens. Whether this species Is really identical with | 
the European glaued is uncertain. | 





(y Aa kas, erayish blue.) 
| 


18. CARCHARIAS Hafinesque. J 


Carcharias RariNESQUE, Caratteri Alcuni, Nuovi Generi, 1810, p. 10 (in inten: | 
tion; the only species named being C. taurus, an Odontaspis), Squalus carii 
charias RarixEsQUE, not of Linneus, being the intended type as shown by 
the Indice d’Ittiologia Siciliana, 1810, p. 44, where the Pesce-Cane of Sicily is i 
called Carchariaslamia, The definition of Rafinesque, copied from Lacépède, 

ix intended to cover the sharks allied to C. lamia. - 

Carcharias Cuvier, Règne Animal, Ist ed., 1817, p. 125 (carcharias, expressly E 
identified with Canis carcharias ot Bélon [de Aquatilibus, I, p. 60], which is 1 
the species commonly ¢ led, after Rafinesque, — 

Carcharinus BLAINVILLE, Journ. Phys., 1816, p. 264 (commersoni, a name based d 


3 


on Lacépede’s figure of “Squalus earcharias;" it apparently represents. Care 


charias lamia). 
Iidamia Gait, Ann. Lye. Nat. Hist. NX., 1861, p. 401 (amie). 
Platypodon Gua, Ann. Lyc. Nat. Hist. NA Y., 1861, p. 401 (menisorrah ). 
Isogomphodon Giri, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (oryrhynens) 
Limniopsis Gait, Ann. Lye. Nat. Hist. N. Y., 1361, p. 401 (temmincki). 


Jody rather robust. Head broad, depressed; mouth inferior; tool I 
in both jaws strongly serrated in adult, less so or entire in young 
those in upper jaw broad or narrow, those below narrow, straight - 
nearly erect. No spiracles. First dorsal large, placed not far behing 
peetorals; pectorals falente; second dorsal ril Embryos attached | 
by placenta to the uterus, as m Scoliodon, Triakis, und (Galeus. « 
Species very numerous and ditlicult of separation. Voracious sharks | 
of the warm seus 







If the name Careharias be transferred to Odontaspis, the present | 
genus must be called Curcharh sis. 

(Kapyaplas, an old name of C. limia. from yapyapos jagged; the | 
name first applied to Squatina, from its rasp-like skin.) 


13. CARCHARIAS JAPONICUS (Schlegel). 
MEJIRO (WHITE EYE); WANIZAME (CROCODILE-SHARK ). 
Prionodon japonicus SCULEGEL, Fauna Japonica, Poiss , 1850, p. 302; Nagasaki: 
Head 54 in length; m about T; snout 2? in head; width of mouth: 


25: interorbital space 12; pectoral about 1$; snout from tip to tip of 


mandible 23: eve 4 in p orbital space 

jody rather elongate, back high, elevated, tail compressed and 
tapering, Head. very broad. depressed, flattened, neck and baek) 
rapidly becoming elevated. behind: snout in protile elongate, more or 
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ess roundly pointed, when viewed from above very hroad, rounded, 
iot forming distinct point, flattened like rest of top of cranium: eves 
mall, lateral, nearer tip of snout than first. gill-opening: breadth of 
mouth much greater than length of either of rami of mandible, which 
‘orm a rounded angle at symphysis; teeth finely serrate, upper rather 
woad, compressed, lower more elongate; nostrils large, on lower sur- 
aee of snout, nearer tip of mandible than tip of snout: interorbitil 
pace very broad, flat. slightly convex in middle. Gill-openines 
father small. last above base of pectoral. 

Body finely roughened. 

First dorsal about midway between tip of snout and origin of 
cond dorsal. elevated. its height a little greater than interorbital 
pace; second dorsal small. low, much nearer origin of first dorsal than 
ip of eaudal; anal small, its origin nearer that of pectoral than tip of 
audal, a little before second dorsal: pectoral large. nearer tip of 
nout than origin of ventral: ventrals rather low, much nearer anal 
han pectoral; caudal three and three-tifths in body. lower lobe low. 
Jaudal peduncle rather thick. rounded. tlattened above and below, 
ind with deep pit at its base above. 

Color in alcohol deep gray-brown above, lower surface of hody 
vhitish; terminal portions of fins more or less white. 

Length 175 inches (43 cm. 5 mm.). 

This description from a small specimen from Kawatana. 

Coasts of Japan. A large shark, generally common. Specimens 
vere seen at Hakodate, Tokyo, Wakanoura, Kawatana, and Nagasaki. 
A head in Yahiro’s collection is from a specimen 25 feet long. and said 
© have weighed 2,000 pounds. It presents the following characters: 

snout rather short, acute, bluntish at tip; nostrils midway between 
Ap of snout and mouth: the eve much nearer angle of mouth: width 
of mouth almost twice length of snout; teeth not kirge, uppermost 
‘aintly serrate, subtriangular, without distinct notch on lower marein, 
and lower teeth erect, almost entire, long, narrow. 


| In young of 3 feet the snout is obtuse, and a little longer than 


mouth is broad; eye about midway between angle of mouth and snout: 
‘eth weakly serrate, small, upper broad, not notched, nearly erect, 
and lower narrow; second dorsal small, smaller than anal: pectoral to 
dear end of dorsal, long, narrow; first dorsal not dusky; second dor- 
sal, pectoral, and lower lobe of caudal tipped with black. 

This species has been identified with Curcharias gangeticus, Car- 
aries melanopterus, and Carcharias beckeri, but it seems to be dis- 
inet from all other East Indian and Polynesian species, and there 
jeems to be no evidence that any of these oceur in Japan.  Corcharias 
helunoplerus of Polynesia has the fin lobes much blacker than in 
C. japonicus. 

One small specimen from Nagasaki differs only in having a slightly 
Nore pointed snout. 
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14. SCOLIODON Müller and Henle. 


Scoliodon MitLuer and Hug, Wiegmann’s Archiv. f. Naturg., 1837, I, p. 397 
(laticaudus, ) 

Teeth entire, or very nearly so, oblique and flat, the points directed | 
toward the sides of the mouth, so that the inner margins are more or 
Jess nearly horizontal, the teeth in. front more nearly erect; teeth not 
swollen at the base. each of them with a deep notch on the outer M 
gin below the sharp point; lips with conspicuous grooves. Otherwise 


as in Carcharias, from which the genus is scarcely distinct. Size 
small, 
, $ 3 / 
(GoA10s, oblique: odovs, tooth.) 
a. Length of the anal nearly equal to its distance from ventrals; outer angle of pec- 
torals almost a right angle; peetorals black; upper jaw without labial fold. 


laticaudus, 14. | 
aa. Length of anal much less than its distance from ventrals; onter angle of pectorals | 


acute. 
b. Upper jaw without labial groove; length of snout about eqnal to distance of 
eye from gill opening .........229 92 6. =: eee acutus, 15. 

Db. Upper jew with a short labial groóve; cleft of mouth mnch broader than 
long ..122.2z.2.--2-- MOT EREEECEEEEEE RT. o ss walbechui, 16. 


14. SCOLIODON LATICAUDUS (Müller and Henle). 


Carcharias (Scoliodou) laticandus MËLLER and HENLE, Plagiostomen, 1858, p. 28, 
pl. vii; Kast Indies.—Dumirtit, Elasmobranches, I1, 1870, p. 345 (same 
types). 

Carcharias laticaudus GÜCxTmER, Cat. Fish., VIII, 1870, p. 358; Bengal, East Indies, ' 
China, Amoy, Japan. 

Carcharias (Scoliodon) macrorhyuchus BLEEKER, Verh. Bat. Gen., XXIV, 185b. 
Plagiost., p. 31, pl. 1, fig. 1; Datavia.—Dvx£Énirn, Elasmobranches, IT, 1870} 
p. 043 (after Bleeker). | 

Snout from front margin of mouth equal to, or a little more than; 
distance of eve from gill-openine; a very short labial groove at angle 
of mouth, not extending on upper jaw, and for a very short distance 
only on lower. Pectoral fin with posterior margin nearly straight, 
upper angle nearly a right one, not extending to first dorsal; base of 
anal equal to, or but little less than, its distance from ventral, and its 
pointed lobe terminates at a distance from root of caudal; terminal: 
lobe of caudal obliquely truncated, Pectoral tins black. Length, 18 
Inches, (Günther.) | 
Kast Indies: noted by Dr. Günther from Jamrach’s Collection in| 
Japan, a record which needs verification. | 
(latus. broad: cauda, tail.) | 


15. SCOLIODON ACUTUS (Rüppell). i 


Carcharias acutus Ripreut, Neue Wirbelthiere, Fisehe, 1837, p. 65, pl. vx 
fig. 4; Red Sea.—GéüéNTuER Cat. Fish., VIII, 1870, p. 358; Cape SOME 
Pinang, Vizagapatam, Japan. D | 
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| T Carcharias USCOECTHIe cic acutus MELLER and IIBXLB, Plagiostomen, 1838, p. 29.— 
| CANTOR, Malayan Fishes, 1850, p. 399.—DUMÉRIL, a J}, P870, 
p. 945; East Indies, CES 

Snout from front margin of mouth equal to, ora little less than, 
distance of eye from gill-opening: very short labial groove at angele 
of mouth, not extending on upper jaw, and for a very short distance 
only on lower. Pectoral with posterior margin slightly concave, 
"upper angle pointed, extending to, or somewhat beyond. origin of 
"dorsal; length of base of anal one-half, or less, its distance from ven- 
mal: its M od terminal lobe terminates not far from root of caudal: 
terminal caudal lobe tapering. Posterior margin of pectoral whitish, 
upper margin of caudal blackish. Length 17 inches. (Günther.) 
—— East Indies: Noted by Dr. Günther as collected by Mr. Jamrach in 
Japan. This record needs verification. 


16. SCOLIODON WALBEEHMI (Bleeker). 


Carcharias (Seoliodon) walbeelani DLEEKER, Nat. tyds. Ned. ind., N, 1856, 
p. 555; Bintang.—DoumeriL, Elasmobranches, II, 1870, p. 344 (after Bleeker). 

Caureharias walheehmi GExtirer, Cat. Fish., VIII, 1870, p. 359; Bintang, Japan.— 
Nystrom, Kong, Svensk. Vet. Ak., 1887, p. 50; Nagasaki. 

Scoliodon walbechini JORDAN and EVERMANN, Proc. U. S. Nat. Mus, XXV, 1902, 
p. 918; Formosa. 

Snout from front margin of mouth, more than distance of eve from 
gill-opening; a short labial groove at angle of mouth extending for a 
short distance on upper jaw as well as lower: ; distance between outer 
angles of nostrils equal to that of nostril from extremity of snout. 
Pectoral fin with posterior margin slightly coneave and upper angle 
pointed, extending somewhat beyond origin of dorsal fin; the length 
of base of anal fin is about two-fifths of its distance from ventral, and 
its pointed terminal lobe terminates at some distance from root 
of caudal; terminal caudal lobe tapering. Coloration uniform. 
(Günther.) | 

Coasts of southern Japan, not common. This or some related spe- 
cies was seen at Nagasaki, and at Kawatana on the bay of Omura, 
but no specimens were secured. We have examined a specimen from 
Formosa. 

(A personal name.) 


Pamily VII. SPHYRNID;E. 
HAMMER-HEADED SHARKS. 


General characteristics of the Carchariidæ, but the head singularly 
formed, kidney-shaped or “*hammer”-shaped. from the extension of 
its sides, the nostrils being anterior and the eves on the sides of the 
“hammer; “ mouth crescent-shaped. under the " hammer:" teeth of 
both jaws similar, oblique, each with a noteh on the outside near the 
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base; no spiracles; last gill-opening over the pectoral; first dorsal and. 
pectorals large, the dorsals nearer pectorals than ventrals; second. 
dorsal and anal small; a pit at the root of the caudal; caudal fin. with) 
a single notch toward its tip. its lower lobe developed. One genus, 
with 5 species, inhabiting most warm seas. Large sharks, known at) 
once by the singular form of the head, which is not quite the same ini 
any two species. 








15. SPHYRNA Rafinesque. 


Splyrua RAriNESQUE, Indice d'Ettiol, Siciliana, 1810, p. 60 (cyyrna). 

Crstrorhinus BUAINVILLE, Journ. Phys., 1816, p. 264 (zygæna). 

Zygene Crvigg, Règne Animal, Ist ed., 1817, p. 127 (cygwnd; name preoccupied ( 
in Insects). 

Platysqualus SwatNson, Classn. Anim., H, 1839, p. 518 (“buro =tudes). | 

Cestracion Kirin (pre-Linngean) in Gill, Ann. Lye. Nat. list. N. Y., VEA 
1861, p. 412 (zyygwua). 

Kusphyra Giur, Ann, Lye. Nat. Hist. N. Y., VILI, 1861, p. 412 (bleciii). 

Reuiecps GALL, Ann, Lye. Nat. Hist. N. Y., VIII, 1861, p. 412 (tiburo). | 


t 


Characters of the genus included above. In the form of the head, 
there is a perfect gradation among the species, from the narrow hami 
mer of 5. blochii, with the lobes three times as long as broad and 
deeply grooved along the anterior edge, to the kidney-shaped head of, 
S. tiburo, in which the anterior grooves are obsolete. 

(GP ope. hammer.) 


SPHYRNA: 
a. Nostril with a well-developed groove, which extends along the front of the 


hammer-shaped head, the anterior and posterior outlines of which are nearly 
parallel MEME s sov ly. 


17. SPHYRNA ZYGZENA (Linnzus). 
SIIINOKUZAME (ILAMMER SHARK): KASEBUKA (CROSS-STAFF SITAR 


Squalus zyganda LINN-EUS, Syst. Nat., 10th ed., 1758, p. 224; Europe, America. 

Crstracton zygaiut DUMERIL, E tasmali TI, 1870, p. 382. 

Sphyrna zygena JORDAN an GILBERT, Synopsis, 1883, p. 25.—JorpaNn and EVER- 
MANN, Fish. North and Mid. Am., I, 1896, p. 45; Cape Cod, Point Com 
ception. 

Squaleus malleus Risso, Iehth. Nice, 1810, p. 34; Nice. 

Zygæna malleus ScupEGrL, Fauna Japonica, 1847, p. 306, pl. exxxviim; Nagas 
saki.—Srorer, Fish. Mass., 1867, p. 238. —CGüNTHER, Cat., VIH, 1870, p. 38b— 
Nystrom, Kong, Svensk, Vet. Ak., 1887, p. 49; Nem 

? Augena lewini Lonp, in Gritlith, ES Kudos X, 1824, p. 640; Leeuwen, 
Australia.. 

Zugend subarcuata STORER, Proc. Bost. Soe. Nat. Hist., 1848, p. 70; Cape Cod: 


Head truly hamimer-shaped; width of head about twice its length: 
length of hinder margin of hammer nearly equal to width near eye: 
nostril close to eve: prolonged into a groove which runs along nearly 
the whole front margin of head: first dorsal large: second quite small. 
smaller than anal: pectoral rather large. Color gray. 


A large voracious shark, reaching a length of 15 feet or more, E 





, 


NOo.134. EIL ISMOBILANCHIATE FISHES—JORDAN AND FOWLER. 619 





in all warm seas; occasionally northward m Cather att M: eom. ‘tts, 
and France, rather common in Japan, as far northward as Tokyo. 
Our specimens from Nagasaki, Misaki, and Wakanoura. The species 
needs comparison with the Hammer-head shark of Atlantic. 
(Svyaiva, Zygænu, the ancient name, from Cvydv, yoke.) 





Family VIII. ALOPIIDZE. 
THRESIIER SHARKS. 


Body moderately elongate, the snout rather short; mouth crescent- 
shaped; teeth equal in both jaws, moderate sized, flat, triangular, not 
serrated; the third tooth of the upper jaw on each side much smaller 
than the others; gill-openines moderate, the last one above the root of 
the pectorals; no nictitating membrane; spiracles just behind eve, 
minute or absent; first — large, midway between pectorals and 
yentrals; second dorsal and anal very small; caudal fin exceedingly 
long, about as long as the rest of the body, a pit at its root, a notch 
on the upper lobe near its tip; lower lobe moderately developed: no 
caudal keel; ventrals rather large; pectorals very large, faleate. A 
single species, reaching a large size, inhabiting most seas, known at 
once by the great length of the tail. 


16. ALOPIAS Rafinesque. 


Alopias RAFINESQUE, Caratteri di Alcuni Generi, 1810, p. 12 (macrourus=vulpes). 
Alopecias MULLER and HENLE, Plagiostomen, 1838, p. 74 (amended orthography). 


The characters of the genus are included above. 
(wAards, a fox; Latin, vulpes. A. vulpes was known to the ancients 
as aleaexias, fox-like. ) 


18. ALOPIAS VULPES (Gmelin). 


ONAGAZAME (LONG-TAILED SHARK); NADEBUKA (SMOOTH SHARK); 
NEZUMEZAME (RAT-TAILED SHARK). 


Squalus vulpes Gmelin, Syst. Nat., I, 1788, p. 1496; Mediterranean (after 
Pennant). 

Carcharias vulpes Dg ‘Kay, New York Fauna, IV, Fishes, 1842, p. 348, pl. LXI, 
ico: 199. 

Alopius vulpes DumériL, Elasmobr. I, 1865, p. 421.—Dav, Fishes of India, Supple- 
ment, 1888, p.810.—Jorpan and GILBERT, Synopsis, 1883, p.27.—Jonpan and 
EvERMANN, Fish. North and Middle America, I, 1896, p. 45. 

Alopecias vulpes GÜNTHER, Cat. Fish., VIII, 1870, p. 593. 

Squalus vulpinus BoNNATERRE, Tableau Encyct. Ichthy., 1788, p. 9; Mediterranean 
(after Pennant). 

Alopias macrourus RAFINESQUE, Caratteri di Aleuni Generi, 1810, p. 12; Sicily, 

Squalus alopecias GRoNow, Cat. Fishes, 1854, p. 7 

Body fusiform, cylindrical, thickest before dorsal fin; back regn- 
larly arched from above pectorals to end of snout. and gradually 
decreasing in size posteriorly to caudal. Head short, bluntly conical; 
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snout blunt; eve rather large: mouth horse-shoe shaped, teeth about | 


» 2- »)») . . > -B 
== third or fourth tooth on either side of center of upper jaw 


194-19" 


smaller than others. Spiracles very small or wanting. Last gill- 
openings above or slightly in front of pectorals. | 

Body more or less roughened, 

First dorsal high, triangular, somewhat higher than its base is long, : 
slightly slender toward its summit, superior angle rounded; second | 
dorsal similar in shape, but mueh smaller; anal Snel placed behin 
second. dorsal; whieh it resembles: pectorals long, wide, emargina 
with small process behind: ventrals wider than high, nearest fü 
ys e d al nearly as long or longer than AE composed of d 


m ~ ie T NE of Eu 
Color. slate-blue above. beneath soiled white, marked with obsolete: 
bluish spots; pupils a longitudinal slit, edged with golden. 
Leneth, £2 feet. 
A large shark, abounding In all warm seas, common on the east 
coast of Japan. It was seen at Misaki, Nagasaki, p and Yoka- 
hama. No one n » et coma 4 — of the J c et with 


prove different. 
(nudpes, fox.) 
Family IX. MITSUKURINIDZE. 


Skeleton flexible; snout produced in a tlat, flexible blade varying it 
length; spiracles large; teeth acieular, only the lateral ones with small 
basal cusps: last gill-opening above base of pectorals; fins all low, ther 
ventral with very long base; the elaspers very small; lower lobe of; 

caudal long; no pit at root of caudal; first dorsal well advanced; 
second shorter and higher than anal. 

Two genera are m n: Mitsuburina, and the extinct genus Scapa- 
norhynchus of the Eocene. Dr. Arthur Smith Woodward regards 
Mitsukurina as identical with Seapanorhynchus. In the latter genus, 
however, the rostral blade is much longer than in Mitsukurina, an 
minor dE are apparent. 

The family is closely allied to the Odontaspidide, differing in the 
produced snout. 









17. MITSUKURINA Jordan. 


Milsukurina JORDAN, Proc. Cal. Acad. Sei., 1898, p. 200 (owstont). 
Characters of the genus included above. 

(Named for Kakichi Mitsukuri, professor of zoology in the Imperial 

University of Tokyo.) 
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| 19. MITSUKURINA OWSTONI Jordan. 
Mitsukurina owstoni JORDAN, Proc. Cal. Ae. Sei., 1898, p. 200; Misaki. 


. Length of specimen, apparently young male, 42 inches. Head (to 
iest gill-opening) 4$ in length; depth about 10; snout from eve 12 
IE head; from front of no d 2i: length of blade of snout froni its 
nsertion below 13; length of gill area 2$; depth of last vill 6; eve 
12 in snout from D e; interorbital area 22; spiracle a little smaller 
shan eye; length of one mandible 22 in head; length of maxillary 22 


sectoral base 1$ in length of TAN fin, which is 22 in head: first 
lorsal base 1$ in its height, which is 24 in head; second dorsal base 
Ñ in its height, which is 3 in head; ventral base 2 times its height, 
'ength of base 3 in head: elaspers very short (perhaps immature), 
xearly 12 in head; anal base 23 times its height and 24 in head: 
caudal, measured from above, 24 in length of body: greatest height 
of lower lobe nearly 3 in head. l 

— Body elongate, compressed behind, flesh and skeleton extremely 
limp. folding like a wet rag. Head moderate; snout produced in a 
long, flat, flexible, leaf-like blade. somewhat like that of Polyodon 
spathul but narrower, more limp and more pointed: median line of 
snout with a thiek, rounded median keel; lower side of the blade free 
for a considerable distance backward from upper jaw, almost to eves; 
eye small, without nictitating membrane; mouth inferior, with elon- 
gate cleft; dentary bones broad, loosely connected, movable, capable 
of being spread wide apart, but normally lying close together and 
nearly parallel; a notch at symphysis, tip of lower jaw strongly curv- 
ing upward and inward; similar notch at tip of upper jaw between 
rather loosely joined maxillary; middle of each jaw without teeth in 
front; teeth few-rowed, about 13 on each side, all needle-shaped, very 
slender, pointed. more or less eurved backward and inward: each tooth 
with a two-rooted base, large teeth in front simple, smaller ones on 
sides of jaws each with two small basal cusps; second and third tooth 
of lower jaw longest; the second about as long as eye; first and second 
tooth of upper jaw similar to these but somewhat shorter; lateral teeth 
of both jaws progressively smaller, but all slender and sharp: nostrils 
large, about as large as eye, their distance from eve twice the eye: 
each nostril with a small noteh on lower edge and a free flap within. 
Spiracle large. Gill-openings about equal in height, the last above 
hase of pectoral. 

Skin everywhere rough, the scutes very small, granulated No 
lateral line or conspicuous mucous pores. 

Fins all thin, flexible, papery, the broad bones somewhat exserted 
from soft flesh; first dorsal short, moderately high. not emarginate, 
the insertion above axil of pectoral. second dorsal lower. remote from 
first, interspace 13 in head, the insertion nearly midway between 
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ventrals and anal: anal much longer than second dorsal, rather lower] 
pectorals shora, narrow, rounded flexible rays longest; ventrals wit]. 
very long base; no caudal keel; no pit at root of caudal; lower lobe o 
euudal long and rather high, with a sharp notch near its tip. 

Color light reddish gray. brownish above; fins darker brown; nucha 
region a little darker: belly paler. (Jordan.) 

The type specimen, now 1n the Imperial University of Tokyo, way 
captured in deep water off Misaki and presented by Capt. Anl 
Owston, of l'okohama, for whom it is named. Captain Owston ha’ 
had engravings of this species made, and scattered them far and widi 
among the Japanese fishermen, but until 1902 he found no seconc 
specimen and no one who knew the fish. Ina recent letter (Novem 
ber, L902) he announces the acquisition of another specimen. j! 








Family X. LAMNIDÆ. 
MACKEREL SHARKS. 


Sharks of large size, with the body stout, the mouth wide, wit. 
large teeth, and the tail slender, the caudal fin lunate, the two lobe 
not very mnnequal, the upper lobe strongly bent upward; caudas: 
peduncle with a strong keel on each side; eill-openings wide, all i 
front of the pectorals, entirely lateral, not extending under the throat: 
first dorsal large; pectorals large; ventrals moderate; second dorse 
and anal very small; à pit at the root of the caudal; spiracles minut. 
or absent. Numerous fossil species are known. In this family th, 
dentition, as well as the muscular system, reaches its highest degre 
of specialization known among sharks. ( 
a. lAxNIN.E. Teeth slender and sharp, with entire edges. | 

b. Teeth without basal cusps, long, flexuous, acute; first dorsal inserted near) 

midway between pectorals and ventrale m Isuropsis, 1] 

bb. Teeth each with one or two basal cusps; first dorsal not far behind pectorals.: 
Lamna, I 

ad. CARCHARODONTIN-E: Teeth with serrated edges, compressed, triangular in forn 
without basal cusp .....-.... 209 TTD Carcharodon, 2. 


| 
18. ISUROPSIS ICIN 


Isuropsis Giri, Ann, Lye. Nat. Hist. N, Y , VIII, 1861, p. 153 (glaucus). 


Snout rather long and pointed; the body formed much hike that c 
à tunny or mackerel; first dorsal large, inserted, entirely behind pec 
torals, nearly midway between peetorals and ventrals; peetorals large 
second. dorsal and anal very small; caudal peduncle slender; teet 
long, lanceolate, w ith sharp, entire cutting edges and no basal cusps 
(/Gos, equal; ovpa, tail; the two lobes of the tail being nearly equa | 


Opis, Appearance. From pe. ‘us it is separated by the backward inser 
tion of the dorsal.) 


i 
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| 20. ISUROPSIS GLAUCA (Müller and Henle). 


AOZAME (BLUE SIIARK); MOROZAME. 


| Oxyrhina glauca MtLLER and Hexe, Plagiostomen, 1838, p. 69, pl. xxix; Naga- 
saki (erroneously stated to be from Java).—ScuLece., Fauna Japonica, 
) Poiss., 1850, p. 303; Nagasaki.— Duw£ÉniL, Elasmobranches, 1870, p. 409 (after 
Müller and Henle). 
Lamna glauca GUNTHER, Cat. Fish., VIII, 1870, p. 391; Cape Seas, St. Helena. 
Snout long, pointed; teeth in four rows, very long, flexuous, with- 
out denticles at base. Spiracles very small. First dorsal inserted 
well backward. inidway between pectoral and ventral, scarcely longer 
than high, its upper angle rounded, Color dark blue, white below. 
| Coasts of Japan and southward, rather common about Nagasaki. 
Many jaws and a stuffed fetus are in possession of Mr. Yahiro. 
A specimen 7 feet long was taken by Jordan and Snyder at Matsu- 
shima, the head having been preserved. 
(glaucus, hoary blue.) 


19. LAMN A Cuvier. 
Lamna Cuvier, Règne Animal, Ist ed., 1817, p. 126 (ecornubicus). 
Lamia Risso, Eur. Merid., III, 1826, p. 123 (cornubicus, name preoccupied). 
Selanonius FLEMING, British Animals, 1828, p. 169 (walkeri=cornubicus) . 

Body short and stout, the back considerably elevated; snout promi- 
nent, pointed; teeth triangular, pointed, entire, each one with a small 
cusp on each side at base; one or both of these sometimes obsolete on 
some of the teeth in the young; gill-openings wide; dorsal and pectoral 
fins somewhat falcate; second dorsal and anal fins very small, nearly 
opposite each other; first dorsal close behind the root of the pectorals. 
This genus is very close to Zeus, with which fossil forms seem to 
connect it. Perbaps the two should be united under the older name, 
Isurus. 

(Aauvaæ, a kind of shark, from Aaa, a horrible anthropophagous 
monster, a bugbear used by the Greeks to frighten refractory children.) 


21. LAMNA CORNUBICA (Gmelin). 
SALMON SHARK; MACKEREL SHARK; PORBEAGLE. 


Squalus cornubicus GMELIN, Syst. Nat., l1, 1788, p. 1497; shores of Cornwall 
(after Beaumaris of Pennant). 

Lamnu cornubica GÜNTHER, Cat. Fish., VIII, 1870, p. 389.—JORDAN and GILBERT, 
Synopsis, 1883, p. 30.—Jorpan and Evermany, Fishes North and Middle 
Am., I, 1896, p. 19 (and of most authors). 


Snout conical, pointed, rather longer than cleft of mouth; teeth 
15-11 on each side; third tooth on each side in the upper jaw small; 
first dorsal beginning over axil of pectorals. Color bluish gray. A 
large and fierce pelagic shark reaching a length of LO feet. (Jordan 
and Evermann.) 
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Common in Europe and rather frequent on the coast of southern, 
Alaska, where it is very destructive to the salmon, thence southward 
to California. It has been ascribed to Japan by Dr. Günther, and; 
may occur in Japanese waters, but no authentic record exists, and no. 
specimens are in Japanese museums. Itis unknown to naturalists ati 
Nagasaki, but it may be looked for ut the mouths of salmon rivers, as. 
the Ishigari, in Hokkaido. | 

(cornubicus, from Cornwall, from which region the species was early! 
described.) 


20. GCARGEH ATQUIDOINDS POE | 

MAN-EATER SHARKS. | 

Carcharodon ANDREW SMITH, Proc. Geol. Soe. London, V, 1857, p. 86 (cipe 
carcharias). 

General characters of surus and Leine, but with a difterent denti- 
tion, the teeth being large, flat, erect, regularly triangular, their 
edges serrated; first dorsal moderate, nearly midway between pecto- 
rals and ventrals; second dorsal and anal very small; pectorals large, 
ventrals moderate; caudal peduncle rather stout; spiracles minute or 
absent. Sharks of very large size;-the strongest and most voracious 
of all fishes; pelagic, found in most warm seas. 

(Kapyapos, jagged; od ous, tooth.) 


22. CARCHARODON CARCHARIAS (Linnzus). 


MAN-EATER SHARK; GREAT WHITE SHARK. 


Lamia RoNDELET, Ilist. Poiss., 1558, p. 305; Nice, Marseilles (good figure). 
Squalus carcharias Lixncecs, Svst. Nat., 10th ed., 1758, p. 235; Europe (after 
1 ? a ?, 7 7 , 


Artedi; not of most later authors). 
Carcharodon carcharias JORDAN and GILBERT, Synopsis, 1883, p. 875.—Jorpan and 
EVERMANN, Fish. North and Middle Am., I, 1896, p. 50. 
Carcharias verus Aaassiz, Poiss. Foss., I1, 1856, p. 91. 
Carcharodon roudeleti MÜLLER and Mexe, Plagiostomen, 1838, p. 70; Mediter- 
ranean Sea and Atlantic Ocean (after Rondelet). 
Carcharodon roudeleti GÜNTHER, Cat. Fish., VIII, 1870, p. 592. 
Carcharias atwoodi Storer, Proc. Bost. See. Nat. Iist., II, 1848, p. 71; Provinces 
town, Massachusetts. 
Carcharodon capensis SMivir, IH, Zool. S. Africa, 1842, pl. 1v; Cape of Good Hope: 
Carcharodon smithi BONAPARTE, Selach. Tab. Anal., 1339, p. 9 (after Smith). 
Body stout; depth about 53 in total length; mouth very large; both 
jaws with five rows of large, triangular, serrated teeth, those in lower 
jaw narrower, about 23 in each row; first. dorsal somewhat behind 
pectorals: caudal fin large and strong. Color leaden gray; tips and 
edges of pectorals black. One of largest of sharks, reaching a length 
of 30 feet. It is found in all temperate and tropical seas, and 15 ocea- 
stonally taken both in the Atlantic and Pacific. One caught near 
Soquel, California, was about 30 feet long and had a young sea lion; 
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weighing about 100 pounds, in Its stomach. mod un ent Evermann.) 
T A large pair of jaws is preserved in the museum of the Dnperial 
| University, taken somewhere off the cast coast of Hondo. near Misaki, 
| This constitutes the only record of the species from Japan. 
(kapyupias, an old mune of Curcharias lamia and of other man- 
eating sharks.) 


| bumliy KI. CETORHINID.E. 
BASKING SHARKS. 


Sharks of immense size with the gill-openings extremely wide, 
extending from the back nearly to the median line of the throat, all of 
. them in front of the pectorals; mouth moderate, the teeth very small, 
numerous, conical, without cusps or serratures; no nictitating mem- 
brane; spiracles very small, above the corners of the mouth; first dorsal 
large, midway between pectorals and ventrals; second dorsal and anal 
small; caudal fin lunate, the upper lobe considerably the larger; 
caudal peduncle keeled; pectorals and ventrals large. Brain very 
| small. A single genus, with probably but one species: the largest of 
living fishes, pelagic, and inhabiting the northern seas. 


E ETORHINUS Blainville. 


? Tetroras RAFINESQUE, Caratteri, 1810, p. 11 (angiora), 

Celorhinns BLAINVILLE, Journ. Phys., 1816, p. 264 (guuneri —marünus). 

Selache Cuvier, Règne Animal, Ist ed., 1817, p. 129 (maximus). 

Polyprosopus Coven, Hist. Brit. Fish., I, 1861, p. 67 (rashleighanus=imariius). 
vi ] , y t; >] g 

Hannovera Vax BENEDEN, Bull. Ac. Roy. Belge, XXXI, 1871, p. 504 taurata 

) h — e > ? ? 

fossil). 


The characters of the genus are included above. 

(nros, whale; Pivy,a shark (Squatina), from øźrvy, a file or rasp, 
the rough skin of this shark being used for polishing wood and 
marble.) 

23. CETORHINUS MAXIMUS (Gunner). 


ÜBAZAME (OLD WOMAN SHARK); TEGUZAME (LONG-NOSED SiIARK); 
BAKAZAME (FOOLISH SHARK); ZOZAME (ELEPIFANT SHARK). 


Squalus marinus GUNNER, Trondhjem, Selskabskr., 111, 1765, p. 33; Coast of 
Norway. 

Selachus macimus STORER, Fish. Mass., 1867, p. 229. 

Selache marimus GUNTHER, Cat. Fish., VIII, 1870, p. 594. 

Cetorhinus maximus JonpAN and GILBERT, Syuopsis, 1883, p. 351.— JonpaN and 
EVERMANN, Fish N. M. Amer., I, 1896, p. 5l. 

Squalus guunerianus BLAINVILLE, Journ. de Phys., 1810, p. 256 (iuter Gunner). 

Squalus pelegrinus BLAINVILLE, Journ. de Phys., 1810, p. 257; Europe. 

Squalus homianus BLAINVILLE, Journ. de Phys., 1810, p. 257 (after Everard 
Home). 


Cetorhinus shavianus BuaixviLuE, Journ. de Phys., 1810, p. 264 (after Shaw). 


* 
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Nqualus M RAV ERIO MACRI, — de lla Hk bus Sci. Napoli, I, 1819, p. 55, pl. z, 
(ie. depict i. ME Napin | 

Squalus iri P E Ll wm Journ. Ac. Nat. Sci. Phila., IT, 1821, p. 945; gee 
Jersey. 

Squalus cetaceus GRONOW, Cat. Fish, 1854, p. 6; Norway. 

Squalus rashleighanus Coven, Trans. Linn. Soc. , XIV, 1825, p. 91; Cornwall 


monstrosity). 
deanthias blainvillei Careto, Plagiostom., 1, 1866, p. Zl. 
Polyprosopus macer Coven, Hist. Brit. Fishes, 1861, p. 67; England. 

Head small: snout blunt; eyes small; teeth in 6 or T rows in each | 
jaw. about 200 in each row. Gill-rakers slender, long and close set,t 
resembling whalebone. Body rugose, the skin very rough with small] 
spines. First dorsal large, triangular, over the space between pecto-] 
vals and ventrals; second dorsal much — rather larger than anal; | 
pectorals long: tail large. Largest of the sharks, reaching a length of) 
iearly 40 feet. (Jordan and Evermann.) | 

Found in Arctic seas and occasionally off the coast of Japan. — It 1s 
figured by Dr. Matsubara in the colored plates of Ju Principali 
Aquatie Animals of Japan. under the name of * Ubazame.” No speci- 
mens were seen by us in Japan. 
greatest.) 


& 





(nitens, 


Family XII. RHINEODONTIDL.E. 


WHALE SHARKS. | 


Very large sharks, formed much as in Cetorhinus, the caudal hinate, 
with well- developed lower lobe and a keel on each side of the tail. 
Origin of first dorsal in advance of ventrals; second dorsal small, 
opposite anal; no spines, no nictitating membrane, snout broad and 
flat: eyes very small: spiracles very small, mouth and nostril nean 
extremity of snout. Teeth conical, or with a heel at base, very small 
and numerous. Gill-openings wide, the last one above the base of 
the pectorals. Species very few, moxtly in the Pacific. 


22, RHINEODON Smith. 1 


Rhineodon ANDREW Suivi, Illustr. S. Afr. Fishes, 1837 (typicus). 
Mieristodus Gir, Proe. Ac. Nat. Sci. Pnila., 1865, p. 177 (punctatus). 
Rhinodon GÜNTER, revised spelling (typicus). 


Teeth conical, very small. Characters otherwise included above. 
er v , 
(piv, snout; odous, tooth.) 


24. RHINEODON TYPICUS Smith. 


? Rhineodon typicus Surri, Hlustr. S. Afr. Fish, 1837; Cape of Good Hope. 

? Mieristodus punctatus Gut, Proe. Ac. Nat. Sei. Phila., 1865, p. 177; Gulf 0 
California. 

Rhinodon pentalineatus K1snixovvg, Zool. Anzeiger, Nov. 25, 1891, p. 694; Capt 
Inubo Japun. | 
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| A gigantic shark from Japan has been described by Dr. Kishinouye 
under the name of WArnodon pentalincatus. Tt is apparently a species 
of LArneodon, but it is impossible to say whether it is different from 
Rhineodon typicus ov PRhineodon punctatus, oy whether these two 
nominal species differ from each other. RAdncodon typrens is widely 
diffused in the tropical seas and has been lately taken in Florida. a 
record haying been published hy Mr. Barton A. Bean. It is probably 
the only species of the genus. The following is Dr. Kishinouves 
description: l 

Head flat, blunt; eves very small, situated on sides of head near 
marein of colored area; nictitating membrane wanting; mouth nearly 
straight, terminal; a labial fold runs from nostril to corner of month 
On upper jaw, and shorter fold from corner of mouth on lower jaw; 
teeth very minute, numerous, nearly equal in size and shape, each 
acutely pointed, laterally compressed, and with an ellipsoidal root; 
band of teeth in upper jaw curved a little, each end of band with a 
detached group of teeth, band in lower jaw crescent-shaped. and in 
each band arranged ina great many transverse rows, about 300 in num- 
ber, middle part of band with 16-30 teeth in one row; nostrils at 
anterior extremity of head, and opening at labial boundary of mouth. 
Gill-openines 5, very wide, the second pair widest. measuring 56 em., 
last pair most narrow, opening above base of pectorals, where body is 
very broad and high. Spiracles nearly same size as eye and on the 
same level. 

Skin fine grained, except five longitudinal smooth bands, one dorsal 
median, two pairs lateral; ventral lateral band seems to be continuous 
with keel on each side of tail. 

First dorsal fin inserted alittle behind middle of body: second dorsal 
fin very small; anal very small, just below second dorsal: pectorals 
large, strong; ventrals inserted below first dorsal; caudal large. lunate, 
its ventral lobe well developed: clasper simple, with dorsal groove. 

Color grayish brown, with round white spots and transverse bands, 
Ventral side colorless; round white spots small and crowded near ante- 
rior end of body, gradually larger and fewer backward; caudal. second 
dorsal, ventrals, and anal destitute of white markings. 

Length at present 800 cm., in circumference behind pectorals. 565 
em. (stuffed specimen), but when fresh measuring nearly 1.000 em. 

Taken in a drift net June 10, 1901, off Cape Inubo: now in the col- 
lection of T'surutame Oseko of Asakusa Park, Tokyo.  (Kishinouye.) 

The Japanese form m. known only from the example described 
above. When taken it was covered with many sucking fishes (es). 
and one, besides an oak pole, was taken from its stomach. It 1s 
said to differ from RAinodon typicus Smith and Mreristodus punctatus 
Gill in the form of the teeth and the labial fold. But it 1s impossible 
to distinguish species 1n this genus until its members are better known. 
(typicus, typical.) 
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Order III. TEGCTIOSISODHESSINM 




















Caleareous lamelke arranged in one or more concentric series or 
rings about a central axis in each vertebra. Spiracles present. Anal 
fin wanting. Dorsal fins 2, with or without spine. As here under- 
stood, the order 7ectospondylé includes the sharks of the groups called 
Cyclospondyli and. Tectospondylt by Hasse. The vertebre in the ordei 
of Rays show similar structures, and it is probable that from sharks 
of this group the Rays are descended. 

(réxrey, builder; Gz0róvAos, vertebra.) 


FAMILIES OF TECTOSPONDY EE 


a. CycLospoxpyLi: Vertebise with ealeareous lamellie arranged in a ring about the 
central axis; pectoral fins normal, not expanded or deeply notched; anal fin 
absent; spiracles present, no nietitating membrane; gill-openings before pec- 
torals; caudal bent upward, lower lobe little developed. 

b. Dorsal fins each provided with a stout spine, first dorsal far in advanee of 
ventrals.............2...2...-. 1000999599 UC EERTCETETEREE SQUALID.E, NIE 

bb. Dorsal fins without spine, first dorsal over or in advance of ventrals. 
c. Snout not produced in form of a saw; no barbels; first dorsal mneh before 
ventrals; skin moderately rough e ass nea DaLaTrnps, AIS 

ce, Snont produced in a long, flat blade, with sharp, saw-like teeth on each side; 

a pair of barbels below snout; first dorsal before ventrals, 
PRISTIOPNORIDE, XV. 

aa, TEerospoxpYni: Vertebrie with ealeareous liunellie ranged in several concentri¢ 
series or rings about a central axis; pectoral fins very large, expanded hori- 
zontally, and extended forward at base in front, giving body the form of the 
flattened disk of rays; interior extension separated from neck by a deep noteh, 

in Which gill-openmegs lie; no anal fin; dorsal fins small, posterior; mouth 
bromd, anterior ............ 22-2 0 TED TEEPTTEPERE SQUATINIDE, X VB 


Family XIII. SQUALIDLE. 
DOG-FISILES. 


Body nore or less elongate. Head depressed. Eyes lateral, without 
nietitating membrane. Mouth inferior, rather large, arvhed, a deep 
groove on each side. Teeth compressed, variously formed. Nostrils’ 
inferior, separate; spiracles rather large; gill-openings moderate, all 
in front of the pectoral fins. Dorsal fins 2. each armed with a spine; 
the first dorsal in front of the ventrals; anal fin wanting; eaudal fin 
with the lower lobe small or obsolete, ventral fins inserted posteriorly, 
not much before second dorsal. Oviparous. Genera 6 or more; 
species about 15; rather small sharks, chietly of the Atlantic. These 
sharks represent a comparatively primitive type. apparently not 
descended. from any other existing qual. 


a. Body rather elongate; no fold of skin along side of belly; dorsal spines both 
directed backward. 


! 
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| b. (ym TOSS simple, without Me. ensps at base. 
c. Teeth alike in both jaws, subquadrate, each with a nearly horizontal 
oblique cutting edge and a point directed outward ....... s. Squalus, 23. 
cc. Teeth unequal; upper teeth erect, with a single cusp; lower teeth more 
or less oblique, points directed outward; dorsal spines not hidden. 
d. Seales leaf-shaped, with a strong midrib, and sometimes a lateral rib on 
each side, attached by a pedunele; dorsal spines strong. 
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| Lepidorhinus, 24. 
dd. Scales not leaf-shaped and not pedunclate at base. 
c. Scales not imbricate, each of three or four radiating spinules; dorsal 


OOLICS C Deania, 25. 
ee, Scales imbricate, cach with three or more strong ribs, each ending in 
a spine, the middle strongest; dorsal spines short ....... Zameus, 26, 


bb. Upper teeth each with 1 or 2 small cusps at base on each side. 
f. Teeth unequal, upper erect and tricuspid, lower oblique. 


D 


Etmopterus, 27. 
Jf. Teeth equal, very small, and tricuspid in both jaws. Ceutroseyllium, 28. 


23. SQUALUS Linneeus 

Squalus Linn evs, Syst. Nat., X, 1758, p. 233 (acantlias, first species named; 
includes all sharks). 

Squalus RarrNesque, Caratteri di Alcuni Generi, 1810, p. 13 (acanthias and uyato; 
first restriction of the name Squalus to species with spiraeles and without 
anal fin). 

Aecanthorhiuus BuaixNvirLE, Journal de Physique, 1816, p. 263 (acanthias). 

aleanthias Risso, Hist. Nat. Eur. Mérid., TIl, 1826, p. 131 (aeanthéus). 

I uoruehirus GILL, Proc. Xe. Nat. Sei. Phila., 1862, p. 496 (yato): 

Body rather slender. Mouth little arched, with a long, straight, 
deep. oblique groove on each side; no labial fold. "Teeth rather small, 
all simple, equal in the two jaws, their points so much turned aside 
that the inner margin forms the cutting edge. Spiracles rather wide, 
just behind the eye. Fins moderately developed, the first dorsal larger 
than the second. much in advance of the ventral fins, which are behind 
the middle of the body, although in advance of the second dorsal. 
Dorsal spines strong. not grooved, Tail scarcely bent upward. Small 
sharks, abounding in the temperate seas 

(squalus. shark, a word cognate to the Greek yay.) 


25. SQUALUS MITSUKURII Jordan and Snyder, new species. 
TSUNOZAME (HORN SHARK); TSUNOGE (HORNY FISH). 


Squalus mitsukurii Jorvas and Snyper, Check List, 1901, p. 129; Misaki, 
name only. 

Head about 43 in body; width of head 14 in its length; snout 25, 
interorbital space 2; width of mouth 24; tip of snout to mouth 2; eve 
25 in interorbital space. 

Body moderately elongate, tail tapering moderately behind. Head 
broad, depressed, flattened above; snout pointed in profile, when viewed 
from above angular, tip rather broadly rounded, and upper surface 
flattened; eyes rather large. lateral, a little nearer tip of snout than 
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first vill -opattihie: nom very broad, slightly curved, a deep > ia 
fold at each comer; lips thin: teeth moderate, forming a cutting “det 
in cach jaw; nostrils rather large, inferior, while nearer eye e than ti 
of snout they are nearer the latter than Monee interorbital space is 
broad, very elevated, flattened more or less like upper surface of head. 
The spiracles large, directly behind eye. Gill-openings in front of. 
base of pectoral. | 
ody every where finely roughened. 

Origin of first dorsal spine a trifle nearer tip of snout than that of, 
second dorsal: first dorsal spine is three-fifths height of tin; spine of 
se ae dorsal three-fourths height of fin; pectori large, smaller o 
head. reach bevond base of first dorsal, emarginate behind; ventra 
nearer NS dorsal than first; caudal broad, lower lobe ratha J 
Caudal peduncle rather long, with a pit at DM above. Lateral li 
indistinct along side. $ 

Color in. alcohol gray above, white beneath: upper surface of pee 
torals and ventrals grayish. | l 

Length 28$ inches. 4 





Fic, 3.—SQUALUs MITSUKURII. , 1 


Type No. 7184. Ichthyological Collections, Leland Stanford Junior 
University Museum. Locality, Misaki. 

Coasts of Japan, generally common from Hokkaido as far south 
ward as Formosa. Numerous large adults taken at Misaki, one 4 
them the type. a female. Several embryos were also obtained part 
of them from this specimen. A young example was also obtained 
from near Aomori in Tsugaru Straits, and another one, probably of 
the same species, from Formosa. Specimens are in the Imperial Mui 
seum from Kagoshima, and Boshu in Awa near Misaki. These are 
recorded by Ishikawa^ as cleanthias rulgaris and 21. (atus. but the 
two specimens are alike. E 

(Named for Prof. Kakichi Mitsukuri, who was present with 7 Mosis, 
Jordan and Snyder at Misaki, when the type was taken.) 


24. LEPIDORHAHIN US Bonapar 








Lepidorhinus BoNAPARTE, Selach. Tab. Analyt., 1836, p. 9 (syuamosus). 
Seymnodon Bocace and CarELLo, Proc. Zool. Si Lond., 1864, p. 263 (ringens). 
Machephilus Jouxson, Proe. Zool. Soe. Lond., 1867, p. 713 (dumerili). 


This genus is close to Centrophorus, ditlering in the form of the 
scales, which are leaf-shaped and pedune "late, ' with a strong medi r 
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keel which ends in a point. TUE "mme Japanese species rakes to 
the subgenus Seymnodon, characterized by the presence of three keels, 
the P ending in three points. 

(Aeris, Le: piri, shark.) 


— =- 


' 26. LEPIDORHINUS FOLIACEUS ( Günther). 


E. foliaceus GÜNTHER, Deep Sea Fishes, Challe "ger, 1387, 
A (off Enoshima). 

Es H in pony width of head 14 in its length: snout 2l; iuter- 

orbital space 2; width of mouth 23; snout to month Lf: space between 
'spiracles 3; eye about 14 in interorbital space. 
Body rather clongate, tail tapering. Head elongate, depressed, 
‘broad; snout broad, flattened, tip broadly rounded; eves large, lateral, 
nearer snout than gill-openiug: mouth rather Sant slightly curved, 
with deep labial fold at each corner; lips thin; teeth forming cutting 
edges in jaws, those in lower jaw with several small cusps; nostrils 
B. inferior, nearer eye than tip of snout. and nearer latter than 
mouth; D orbit] spaee broad, flattened. Spiracles large, round, 
space between one and one-half in interorbital space. Gill- open 
ow, in front of pectorals. 

The body covered with large leaf-shaped scales, 3 pointed, keeled in 
front and on a pedicle; they are Jarge on trunk, both above and below, 
but especially enlarged. in front of first dorsal. 

Both dorsals Provided with sharp spines, with only the tips exposed; 
origin of first dorsal nearer tip of snout than base of second, and a short 
Manc behind base of on: pectoral short, truncate, less than 
two in head; ventrals small, in front of second call nearer tip of 
caudal than um of snout; E four and one-fourth in body. Caudal 
peduncle short, its depth three in interorbital space. 

Color in Alcohol uniform gray brown, edges of nostril and lower 
lips blackish. 

Length 144 inches. 
| Deseribed from a specimen from Misaki, taken in deep water by 
K. Aoki. 

Deep waters off Japan, known only from off Enoshima and Misaki 
in Sagami Bay. Our specimen is from near Misaki. 


| (foliaceus, leat-like.) 


25. DEANIA Jordan and Snyder. 

| Deania JoRDAN and Sxvpzn, Proc. U. S. Nat. Mus., XXV, 1902, p. 80 (eglantina). 
Scales minnte, villous, each star-like, and with three or four lone 
deints. The Dn velvety to the touch. Snout long, flattish. Dorsal 
i strong. In other regards similar to Centrophorus, but the 
iquamation quite different. 

~ (Named for Prof. Bashford Dean, of Columbia U niversity, in recog- 
nition of his researches in sharks, — of the present genus among 


Xhers.) 
4 


p. By pli 


—— 
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— 
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27. DEANIA EGLANTINA Jordan and Snyder. 


Deania eglantiua JORDAN and Sxyper, Proc. U. S. Nat. Mus., XXV, 1902, 52 


Totomi Day. 


Head 33 in length; depth about 93: snout about 2 in head; eye 48; 
98 in snout: 2 in width of snout; 92 in space from tip of snout to 
mouth; space between spiracles 1$ in width of snout. 

Body rather clongate, slender: scales each with short. bush-like 
spines, with two small prickles on each side. whole body having a kind ; 
of hairy appearance. | 

Head large, greatly depressed; snout long, depressed, broad; eyes: 
large, lateral, anterior margin nearer tip of snout than eill-opeuing;: 
skin around eyes more or less loose, free; nostrils large, on lower side | 
of snout laterally, about midway between tip of snout and eye; mouth 
opening below posterior part of eye, rather broad; lips moderately, 
fleshy; teeth small, compressed, with a small basal cusp; spiracles 
rather large, nearer eye than first gill-opening, space between a little! 
more than length of snout. Gill-openings in front of base of pectoral, | 

















largest about half eye. 


Fig. L—1DEANIA EGLANTINA. a, upper jaw; b, lower jaw; e, seale (much enlarged.) 


Dorsal fins each with a spine, base of first a little behind tip of 
pectoral, rather short, sharply pointed, and projecting little above 
skin; second dorsal spine nearly as high as fin, upper half exposed 
pectorals about equal to snout: ventrals small, posterior, entirely 
in front of second dorsal spine; caudal elongate, lower lobe little 
produced. 

Color 1n spirits, uniform grayish-brown. 

This deseription from the original type, a young female from Totomt 
12 inches in length, dredged by the U. S. Fish Commission steame: 
cl lbutross. 

(eglantinns, the brier rose.) 


26. ZAMEUS Jordan and Fowler, lew genus 


Zancus JORDAN and FownEn, new genus (squeimulosus). 


Dorsal fins each with a small, partly concealed spine; no anal fin 
mouth wide. httle arched; a long, deep, straight, oblique groove 9i 


1 
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ich side of mouth; teeth of Te. PEE ax IA M nie points dir Seal 
aore or less Mirad of backward; upper teeth erect, triangular or 
mecolate, with a single eusp. No nietitating membrane; spiracles 
"ide behind the eye; gill-openings narrow; scales not leaf-shaped, nor 
edimaculate, each with a strong median keel and two or more lateral 
eels, each of these ending in a spine. In Centrophorus, the nearest 
slated genus, there is no midrib to the scales, which are nearly 
mooth. In Centroscymnus the scales are smooth with a depression 
t the base. Small sharks, living in deep water. 

(zame, shark, in Dios. ) 








28. ZAMEUS SQUAMULOSUS (Gunther). 


| Centrophorus squamulosus GUNTHER, Deep Sea Fish, Challenger, 1887, p. 5, pl. n, 


| fig. D; Enoshima. 

| Snout mueh produced, mouth nearly midway between first gill- 
pening and end of snout; labial fold extends a little way along mar- 
ins of mouth; upper lip fringed; distance between nostrils two-fifths 
f length of preoral portion of snout. Seales tricuspid, with a median 
eel, and so minute as to eive a velvety appearance to skin. First 
ors: al small, its base (without spine) shorter than that of second, nearly 
ne-sixth of distance between two fins; spines very small, — 
rojecting beyond skin; pectoral short, with lower angle rounded, not 
rodueed; extremity of ventral fins below end of second dorsal. Uni- 
orm deep black. Length, 27 inches. Off Iuosima, Japan, Station 
32 (Challenger) in 345 fathoms. — (Günther.) 

Coasts of Japan, in rather deep water. Known only from Sagami 
iw, about Enoshima ure Inosima by Günther) and Misaki, 
"here our specimen was taken. 

(squamulosus, with Eun seales.) 


Peer vIOrPTERUS Rafinesque. 


Etmopterus RAFINESQUE, Caratteri di Alenui Generi, 1810, p. 14 (uculeatus). 
Spina. Cuvier, Règne Animal, Ist ed., 1817, p. 129 (acanthias and spine). 
Spinar MëüLLER and HENLE, Plagiostomen, 1838, p. 86 (spina). 
-Aeanthidium: Lowe, Proc. Zool. Soc. London, 1839, p. 91 (pusillum). 


Mouth little arehed. "Teeth of lower jaw with the point so much 
urned aside that the inner margin of the tooth forms the cutting edge; 
pper teeth erect, each with a long, pointed cusp and 1 or 2 smaller 
nes on each side; spiracles wide. 

Small sharks of the warm seas, living in deep water. and nearly black 
1 color. 

(£r uevy v, an aorist from réjO'/ c, to cut; ATEPOV, fin. the original 
ype having frayed fins.) 


moc. N. M. vol. xxvi—02-——43 
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29. ETMOPTERUS LUCIFER Jordan and Snyder. 


BOZUZAME (PRIEST SHARK). 


€ 


Konopterus lucifer Jordan and SNYDER, Proc. U. S. Nat. Mus., XXV, 1902,28 
( Misaki). 
lead 44 in length; depth about 7; snout about 24 m head; eye 53 
in head: 2 in snout; 2j in width of snout; 27; in space from tup 
snout to mouth; space between spiracles 25 in width of snout. 
Body moderately elongate, rather robust, with slender cauda. 
peduncle; scales forming longitudinal strive above, abruptly anc 


sharply separated on sides from lower surface, which is evenly roug], 


— 


with fine shagreen. 

Head large, thick, rather short; snout short, thick, more conve: 
below than above, also with many pores; eyes moderate, lateral, ante: 
rior margin midway between tip of snout and spiracle; skin abou 
eyes, more or less loose, free, upper eyelid overlapping and. forming 
a pit in front; nostrils very large, lateral: mouth opening below poste! 
rior portion of eye, broad: lips rather thin; teeth small, compressed 
exch of those in upper jaw with two sharp. basal cusps; spiraele, 





FrG.5,.—ETMOPTERUS LUCIFER. «a, upper jaw; b, lower jaw. 


large, nearer eye than first gill-opening, space between 14 in snont 
Gill-openings in front of base of pectorals, rather short. 

Dorsal fins each with a spine, base of first a little before tip of pec 
toral, short, sharp. pointed, projecting little above skin; second dors: 
spine not as high as fin, much larger, longer than first, the greate 
portion exposed. and nearly a third greater than snout: ventrals moc 
erate, entirely in front of second dorsal; caudal clongate, lower lob 
little produced. 

Color in spirits, dark grayish-hbrown, lower margin of caudal 
together with marginal portions of all other fins, very pale brown; 

Length, 12 inches. 

Type No. 6863, Ichthyological Collections, Leland Stanford J unic 
University. Locality, Misaki. From the collection of Capt. Ala 
(Owston. | 

Some 20 others of the same species were obtained off Misaki on lon 
lines handled by Mv. Kumakichi Aoki, assistant to Professor Mitsukur 

The pale areas on the side of the belly cover a glandular substanci 
said to be luminous in life. 

(her, light: fero, to bear; the thickened skin of the belly said to} 
translucent.) 
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29. CENTROSCYLLIUM Müller and Henle. 


| Centroscyllion MULLER and TEN Le, Systematische Beschreibung der Plagiostomen, 
| 1838, p. 191 (fabricii). 


| Teeth equal in both jaws, very small, straight, pointed, each with 1 
lor 2 smaller cusps on each side at base; mouth crescent-shaped, with a 
straight, oblique groove at its angle; spiracles moderate; @ill-openings 
rather narrow; dorsal fins small, each with a strong spine: the second 
dorsal entirely behind the ventrals. 

| («évrpor, spine; GKVAXOY, ScyllDiuii an allied genus, from 6&0AA c, 


to rend or tear to pieces.) 


| 30. CENTROCYLLIUM RITTERI Jordan and Fowler, new species. 
| Head 5$ in length; snout about 34 in head; interorbital space 2; 
width of mouth 2; eye about 5; space between spiracles 24; pectoral 
nbout 2. 

Body elongate; head very broad and depressed, flattened above: 
snout short, very broad, flattened above, rounded; eve large, near 
snout; nostrils large, inferior, midway between tip of snout and eye; 





Fic. 6.—CENTROCYLLIUM RITTERI. 





mouth distant from tip of snout a space equal toa trifle more than 
interorbital width; teeth very sharp, tricuspid, alike both jaws; lips 
rather thin,a labial fold at corners of mouth; interorbitul space broad, 
greater than space between spiracles. Spiracles large, superior, 
behind eyes. 

| Body covered with small, single prickles, scattered, though not pres- 
ent on lower surfaee of snout, small on lower abdominal surface. 
Head with many pores, especially on lower surface of snout. 

First dorsal spine smaller than second, slightly more than half 
height of tin; second dorsal spine long, curved, but not quite to tip of 
fin; origin of first dorsal nearer that of second than the tip of snout, 
inserted well behind pectoral; second dorsal nearer first dorsal than 
tip of caudal, tip of fin anteriorly not extending for more than half 
the space between its base and origin of upper caudal lobe; pectoral 
fins broad, short, about equal to width of snout in front of eyes: ven- 
trals small and entirely in front of second dorsal; caudal moderate, 
less than space between two dorsal spines. Caudal peduncle long, 
rather slender, thick, flattened above and below. Lateral line with 
pores, rather far apart, running superiorly in front and along sides. 


T! 
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Color, uniform dark eray-brown, blackish below, in front, fins all 
more or less broadly edged with whitish. Length 164 inches. 

Type No. 1185, lehthyological Collections, Leiand Stanford Junior 
University Museum. Locality, Misaki. 

This species is known to us from 2 examples obtained at Misaki. 
It differs from (vatroseyllium fabricii, the only other species of the 
genns, in haying the caudal peduncle much longer and more slender, 
and in the shorter pectorals, which do not reach to below the first 





dorsal. 

(It is named for Dr. William Emerson Ritter, of the University of 
California, in recognition of his excellent work on the Tunicates and 
Enteropneustans of the Pacific Ocean.) 


Family XIV. DALATIID 4s, 
SUYMNOID SHARKS. 


Sharks with no anal fin and with two dorsal fins, each without spine; 
eill-openings small, entirely in advance of pectorals; mouth but little 
arched; a long, deep, straight, oblique groove on each side: spiracles 
present, Oviparous, the eges without horny case (at least in Somnio- 
sus). Vertebrie eyclospondylous. The absence of dorsal spine chiefly 
distinguishes this family from the Sguadide, of which these are some- 
what degenerate allies. Sharks mostly of the North Atlantic, some ot 
them reaching a large size. 

a. DALATIIN.E: First dorsal well behind ventrals; upper teeth small, pointed, lower 
much larger, triangular ........ eee wes Medien RE Dalatias, 29. 
ad. SOMNIOSIN.E: First dorsal much in advance of ventrals. 

b. Upper teeth narrow; lower quadrate with a horizontal edge ending in a 

point directed outward; body very robust, fins very small, dorsals about 
equal; skin moderately rough. .... 2 22.25 ee Somniosus, 90. 


29. DALATIAS Rafinesque. - 


Dalatias RAFINESQUE, Caratteri di Alcuni Generi, 1810, p. 13 (sparophagus; 
description very incorrect) . 

Scymnus Cuvier, Règne Animal, Ist ed., 1817, p. 130 (lichia; preoccupied mm 
insects). 

Scymmorhinus BONAPARTE, Cat. Pesci. Europ., 1836, p. 16 (lichie). 


Mouth transverse, a deep straight groove at each angle. Teeth m 
jaws close set, the upper small, pointed; the lower much larger, dilated, 
erect, triangular, not very numerous. Skin uniformly covered with 
minute scales. "wo short dorsal fins, without spine, the first ata 
considerable distance from the ventrals; no anal fin. No membrana 
nictitans. Spiracles wide. Gill-openings narrow. | (Giinther.) 

(Oa@Aos, torch, the name unexplained.) 


4 


1 
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31. DALATIAS LICHA (Bonnaterre . 


YOROIZAME (ARMOR SHARK). 

Squaleus licha® BoNNATERRE, Encycl. Ichth., 1788, p. 12 (after La Liche ou 
Gatto, Proussonet, Mem. Ac. Sci., 1788, p. 077; ‘Le Cap Dréton," in south- 
ern France). 

Scymnorhinus licha GARMAN, Deep Sea Fishes, 1899, p. 31. 

Squalus americanus GMELIN, Syst. Nat., 17858, p. 1503 (after Broussonct, ‘Cap 
Bréton"' being assumed to be in Nova Scotia). 

Acanthorhinus americanus BLAINVILLE, Fauna Française, 1828, p. 63, pl. xv, fig. 2. 

Squalus nicwensis Risso, Ichth. Nice, 1810, p. 48, pl. tv, fig. 6; Nice. 

Dalatias sparophagus RAFINESQUE, Caratteri. di Alcuni Generi, 1810, p. 13; 
Palermo (description very incorrect, but certainly referring to this species). 

Scymnus lichia Cuvier, Règne Animal, Ist ed., 1817.—DoumeErit Elasmobranches, 
1870, p. 452; Mediterranean.—Gtatner, Cat. Fish, VIII, 1870, p. 426; Nice; 
Madeira (and of writers generally ). 

Dalatias lichia Gray, Chondropt., 1851, p. 75. 


Snout rather projecting. anterior edge of mouth before front of eve; 
eeth of upper jaw narrow, Imesolüte, close-set; lower teeth triangu- 
ar, margins somewhat convex and slightly serrate. Skin cov cred 
with a shagreen of fine, sharp, close-set spinous scales. First dorsal 
inserted nearer pectorals than ventrals by a distance equal to length 
of pectoral; second dorsal a little before posterior end of base of ven- 
trals; distance from second dorsal to beginning of caudal. 25 in distance 
between dorsals. Color black. Length 650 mm. (253 inches). 

This incomplete description is from a stuffed specimen’ in the 
Imperial Museum in Tokyo. The specimen, being hastily compared 
with Müller and Henle's figure, showed no evident difference, though 
its relations may appear on close examination. 

Mediterranean Sea and neighboring waters, and, as above recorded, 
once taken in Japan. 

(licha, the meaning of the name unexplained.) 


830. OMNIOSUS Le Sueur. 


Somniosus Le SvEvR, Jour. Ac. Nat. Sei. Phila., 1818, 1, p. 222 (hreripiuna— 
microcephalus). 
Leiodon Woop, Proc. Bost. Soc. Nat. Hist., II, 1847, p. 174. (echinalum= micro- 


cephalus), 
TLemargus Mivuer and HENLE, Plagiostomen, 1858, p. 93 (borealis = micro- 
cephalus). 


Rhinoscynnis Giru, Proe. Ac. Nat. Sei. Phila., 1564, p. 264 (rostratus). 


Body thick and clumsy; mouth transverse, little arched, with a deep. 
straight groove running backward from its angle; nostrils near the 
extremity of the snout; jaw feeble; teeth in upper jaw small, narrow, 
conical; lower teeth. numerous, in two or more series, the point SO 





a The name /icha, of the same "n as americanus, is much less n: ——— 
bIshikawa, Prel. Cat., p. 61, as Seynmus lichia. 
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much turned aside th: at ipe inner margin tomes a cutting odii which 
is entire: spiracles moderate; no nictitating membrane; gill-openings 
narrow: fins all very small, the ventrals between the dorsal fins; skin 
uniformly covered with minute tubercles. Tail short, much bent 
upward. Eggs large, soft, globular, without shell, dropped in th 
ooze on the sea bottom. Species of the northern seas. 


(sont n eosus, sleepy.) 


32. SOMNIOSUS MICROCEPHALUS Bloch and Schneider. 


Squalus microcephalus BLOCH and ScuNEIDER, Syst. Ichth., 1801, p. 135, northern 
seus. 

Somniosus mierocephalus JORVAN and EÉvERMANN, Fish North and Middle Amer 
L3395 1]: | 

Somniosus brevipinna Lg SvEvR, Jour. Ac. Nat. Sei. Phila., I, 1818, p. 122; Massasi 
ehusetts. 

Seymnus brevipinna STORER, Fishes Mass., 1867, p. 255. 

Squalus borealis SCoREsBY, Aret. Reg., 1, 1820, p. 538, pl. xv, figs. 3 and 4; Arctie 
Ocean. 

Liemargus borealis GENTHER, Cat. Fish., VIII, 1870, p. 426. 

Squalus glacialis FABER, Fische Isl., 1829, p. 23; Iceland. 

Squalus norwegianus BLAINVILLE, Faune Fea 1828, p. 61; Norwalk. | 

Leiodon echinatiuu Woon, Proe. Bost. Soe. Nat. Hist., II, 1847, p. 174. Massa 
chusetts. 


Body robust, rapidly tapering behind; greatest depth little more 
than one-fifth length; head somewhat less; mouth moderate, upper 
jaw with 5 rows of small, sharp teeth, which are incurved, lancet- 
shaped: lower jaw with 2 rows of broad, quadrangular teeth, divided 
in their centers by perpendicular ridge, directed outward, about 26 
teeth on cach side: fins small, first dorsal about as large as ventrals, 
larger than second dorsal; pectorals short. caudal short, bluntish. 
Length about 25 feet. Aretic seas south to Cape Cod, Oregon, France 
and Japan. 

A huge, chimsy shark, not rare northward; an enemy to the whales, 
biting out large masses of flesh from their bodies. 

The only Japanese record is that of a large example, seen by Jordan 
and Snyder in the market of Tokyo, in June, 1900. Specimens from 
the Pacific have never been compared with those from the Atlantic, 
and may belong to different species. . 

(tps, small; egaj, head.) 


Family XV. PRISTIOPIIORIDZE. 


SAW SHARKS. 







Body elongate, covered with fine, smoothish scales. forming shagreen; 
snout produced in a long, flat blade, with sharp teeth on each side prot 
Jecting at right angles, these of unequal lengths; a pair of barbels om 
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ower part of snout near its middle; teeth small, close-set, each with 
sharp cusp on a broad base; nostrils inferior, with conspicuous valves; 
ayes large, no nictitating membrane: spiracles large; pectorals rather 
arge, distant from head; fivst dorsal in front of ventrals; second dorsal 
arge; no dorsal spine; no anal fin; gill-openings moderate, all. before 
pectoral; lower caudal lobe narrow. Species few; found from Japan 
‘to Australia, resembling the saw fishes (Pristididæ) of the New World, 
but smaller in size and different in details of structure. 


eer SDDIOPHOBRUS Muller and Henle. 
Pristiophorus Méi.er and HxNrE, Plagiostomen, 1838, p. 97 (cirratus). 


Characters of the genus included above. 
(rpíoris. sw: popéw@, to hear.) 


33. PRISTIOPHORUS JAPONICUS Giinther. 


NOKOGIRIZAME (SAW SHARK); HORABUKA (ILALBERD SHARK); 
DAIGIRIZAME (SAW SHARK). 
Pristiophorus cirratus SCHLEGEL, Fauna Japonica, Poiss., 1847, m 105, PLON DES 
Naygasaki.—Ricnarpson, Ich. China, 1846, p. 3I7.—BLEEKER, Nieuwe Nalez- 
ing, Ichth. Jap., 1854, p. 128; Nagasaki (not of Latham, 1794). 
Pristiophorus japonicus GÜNTHER, Cat. Fish, VIII, 1870, p. 45; Japan.—Ifsin- 
KaAwA&, Prel. Cat., 1897, p. 61; Sagami Bay. 


*) 


Head a trifle less than 3 in body: tip of snout to eve 5$ in head: 
greatest width of head 4$ in its length; interorbital space 52 in head; 
spiracle 22 in interorbital space; eye 15: pectoral 3 in head: height of 
first dorsal 41; caudal 22. 

Body elongate, moderately thick. Head small. except for elongate 
depressed snout, or saw, greatly depressed and flattened. both above 
and helow: saw rather broad, thin, becoining narrow at tip. truncately 
rounded; in each margin of saw a series of sharp teeth of uneven size, 
the larger with one, two, or three smaller between: on lower marginal 
surface of snout a single series of small. backwardly hooked teeth, 
each at some distance apart: in lower surface of saw, near edges, 
a pair of flattened tentacles about equal in length to width of head in 
front of eyes; teeth on edge of saw become smaller posteriorly and 
extend halfway in space between eye and first gill-opening: mouth 
broadly obtuse below posterior part and behind eye: teeth small, 
pointed, in many rows in jaws; nostrils are a trifle closer together than 
corners of mouth, nearer latter than tentacles, or about in last third 
of space between; interorbital space more or less flattened, though 
there are slight supraocular ridges; eye elongate, lateral, placed less 
than its diameter posterior to nostrils. Spiracles very large, half the 
eye, placed directly behind its posterior margin. Gill-openings mod- 
erate, in front of base of pectoral. 

Entire body tinely roughened. 
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Origin of first dorsal nearer tip of caudal than tip of saw, nearer 
origin of ventral than that of pectoral, nearer posterior margin of eye 
than second dorsal; two dorsals are similar, of about equal size, second 
with posterior part of its base midway between first dorsal and tip of 
caudal; pectorals large, broad, blunt, rounded, nearer origin of second | 
dorsal than tip of saw; ventrals behind first derail and nearer origin ] 
of second dorsal than that of pectorals; caudal not very broad, upper | 
lobe much broader than lower, whole fin a little more than space betw i 
dorsals. Caudal peduncle rather long, thick, flattened above and below, ' 
its least depth one and one-half in mterorbital spaee. A lateral keelt 
along each side of tail from ventrals to ‘audal inferiorly. No pores | 
in lateral line. | 

Color, pale gray-brown above; below, whitish. 

Length, 40$ inches. 

This description from a large example from Aomori. 

Coasts of Japan; our specimens from Aomori and Nagasaki, the 
latter received from Mr. Yahiro. A specimen is in the museum of , 
Aomori, taken at Ajigasawa on the Japanese Sea. 

The teeth are placed somewhat ditlerently from those represented 
in Schlegel’s figure, but the species is doubtless the same. | 


Family XVI. SQUATINIDZE. | 
ANGEL SHARKS. 


Ray-like sharks. Body depressed and flat, the snout obtuse, the: 
mouth anterior: teeth conical, pointed, distant; pectoral fins very 
large. expanded in the plane of the body, but not adherent to the side 
of the head. being deeply notched at the base; ventral fins very large; 
dorsal tins 2, small, subequal, on the tail behind the ventrals; no andl 
fin; caudal small; gill-openings wide, partly inferior, partly hidden 
by the base of the pectoral; spiracles wide, crescent-shaped behind 
the eyes; nostrils on the front margin of the snout, with skinny flaps; 
males with small prehensile appendages; vertebra tectospondylous. 
A single genus among living forms, with but one species certainly 
known: a small shark of singular appearance, found in most warn) 
seas. [n appearance, as in strueture, this family is strictly interme- 
diate between the sharks and the rays. Its nearest living allies are 
probably the Dalatiidæ. 


32. SQUATINA Dimmer 
ANGEL FISHES. 


ASquatina Dumeriz, Zool. Analyt., 1806, p. 102 (angelus=squatina). 
Rhina RavInesque, Caratteri Alcuni Nuovi Generi, 1810, p. 14 (squeatina). 
Rhina KLEIN, in AvocsrE DuuEnIL, Elasmobranches, 1870, p. 464 (squatina). 


Characters of the eenus included above. 


> 


j 
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(squatina, the ancient name, akin to the English words “skate” 
| and squat. ") | 


54. SQUATINA JAPONICA Bleeker. 


|) TEGAIZAME (CANOPY-SHARK); KASUZAME (CHAFF SHARK): 
KOROZAME. 


| Squatina vulgaris SCHLEGEL, Fauna Japonica, Poiss., 1850, p. 305, pl. exxxvt; 
| Nagasaki (not of Risso). 
Squatina japonica BLEEKER, Act. Soc. Sci. Indo. Neerl., 1857, HI, Japan, IV, P 
40; Nagasaki. 
Rhina squatina Isnikrawa, Prel. Cat., 1897, p. 61, Tokyo (not of Linnæus). 


| Head 5 in length; space between spiracles 14 in head; interorbital 
space, 21; eye 33 In interorbital space. 

Body broad, flattened, width of disk equal to one and five-eighths 
total length. Head very broad, flattened, its length a trifle more 

| than two-thirds its width; snout very broad, short, obtuse, projecting 

i very slightly beyond mandible; eyes small, a little closer together 
than spiracles, directed upward; snout well separated from mouth 

' below by a deep furrow; jaws with about three rows of sharp, pointed 
teeth, upper projecting slightly beyond mandible; lips rather broad, a 
flap at the corner of mouth; inferior margin of head with a narrow, 
thin flap; nostrils closer together than eyes, on edge of snout in front; 
interorbital space broad, coneave, this coneavity extending to poste- 
rior part of head. Spiracles less than eye, and about diameter of 
latter distant. Gill-openings very large, septa with broad dermal 
lamine crowded together before base of pectoral. 

Above rough, especially alone edges of dorsal and caudal, down 
middle of back a series of small, sharp tubercles; a number of small 
tubercles over eye between nostrils above; lower surface of body per- 
fectly smooth, with exception of anterior borders of peetorals and 
ventrals and — surface of tail. 

Dorsals small, of about equal size, first just behind tips of ventrals, 
second about midway between origin of first and origin of upper 
eaudal lobe. Pectorals with length of base about one-half of length 
of anterior margin, the latter not equal to breadth of head; ventrals 
from their origin to tip behind, shorter than anterior edge of peetoral; 
eaudal about half head; tail broad at first, then tapering, its width in 
front not equal to space between outer edges of spiracles. 

Color in alcohol gray-brown above, marked with very numerous, 
small, dark spots, so that lighter color between forms a reticulated 
network; toward edges of fins spots become smaller and crowded: 
dorsals and caudal with a few, indistinet, dark spots: lower surface of 
body creamy; outer edges of pectorals, deep gray-brown, blackish 
posteriorly, also some brown spots about bases of former, on breast, 
throat, a large bloteh before the vent, and two streaks down tail. 


7 
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This description is from specimens obtained at Kobe and Nagasaki, 
where 1t Is abundant. 

Coasts of Japan, common southward. 

Dumeéril unites the Japanese species with the European Squatina 
aculeata, While Dr. Günther unites both with Synatina squatina. The 
several species of this genus, if really distinct, have yet to be defined. 


Order IV. BA TIPE IE 
THE RAR 


Gill-openings inferior. slit-like, 5 in number; spiracles present; no 
anal fin; dorsal fins, if present, inserted on the tail; body typically 
disk-like, broad, and flat, the margin of the disk being formed by the 
expanded pectorals; tail comparatively slender, the caudal tin small or 
wanting. Vertebree eyelospondylous. With the exception of the 
Rapid, most or all of the rays are ovoviviparons. 

(Baros, a ray; €tdos, likeness.) 


d. Sarcura. Tail comparatively thick, with 2 dorsals and a caudal fin; no serrated 
candal spine. 
b. Snout not saw-hke. 
e. Mlectric organs absent; skin not perfectly smooth. 
d. Species ovoviviparous; young developed within body of parent; disk pass- 
ing gradually into long, stout tail; peetorals not extending to snout, 
RinNopatina, A VIR 
dd. Species oviparous; eggs deposited in quadrangular, leathery egg cases, 
with a projection at cach corner; disk abruptly contracted at base of tail; 
peetorals extending to snont Rasps, X VIOS 
ce, Electrice organs present; a structure composed of honeycomb-like tubes 
between pectoral fins and head; skin perfectly smooth. NARCOBATIDE, XIX. 
aa. Masricura, Tail comparatively slender; dorsal fin single or wanting; back of 
tail usually. with a serrated spine. 
e. Pectoral fins uninterrupted, confluent around snout; teeth small. 
DasyaT pm, NANG 
ce. Pectoral fins interrupted, one portion forming detached. appendages on 
the snout (**eephalic fins’’). 
f. Teeth very large, flat, tessallated, tew in number. . MYLIOBATIDE, ANI 
iJ Teeth numerous, very small, flat or tubercular; size of body enormous; 
cephalic fins conspicuous, resembling horns ...... MoBULID.E, ANIE 


Family XVIL RHINXNOBATIDAM. 
GUITAR-FISHES. 

Shark-like rays. Trunk gradually passing mto the long and strong 
tul, which is provided with 2 well-developed dorsal fins, a caudal fin 
and a conspicuous dermal fold on each. side; disk not very broad, the 
rayed portion of the pectoral fins not being continued to the snout; no 
conspicuous spines, the skin being nearly smooth, or with warty tuber- 
cles: no electric organs. Warm seas; distinguished from the Rajidæ 
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t that the eves are DN hed eo the body. The 
ypical species are also much more elongated in form. 


n First dorsal opposite to ventrals; caudal with lower lobe well developed. 


| 4. Snout short and rounded, not much longer than interorbital width... Rhina, 33. 


|! bb. Snout narrow, produced and pointed, its length much greater than interor- 
I M TUN Rhynchobatus, 34. 
ta. First dorsal much behind ventrals; anterior nasal valves not contluent; disk sub- 
triangular or rhombie; snout more or less produced; skin covered with fine 
shagreen, usually with somewhat larger spines on the back of tail. 

thinobatus, 35. 


33. RHINA Bloch and Schneider. 


Rhina Broccu and SeuxxipEn, Syst. lehth., 1801, p. 352 (aneyclostomus; not. of 
Aristotle and Klein, who, before Linn:eus, used the name for Squafiia ). 
Rhamphobatis Giu, Am. Lye. Nat. Hist. N. Y., 1861, p. 408 (aneyclostomes) . 
Body depressed. the snout very broad and obtuse, its length not 

nuch greater than interorbital width, its anterior outline semicireular: 
yack with large tubercles. Pectoral fins with the anterior margin free, 
0t extending to the head. Grill-openines narrow. inferior, below the 
vase of the pectoral. Spiracles wide behind the eve. No nictitating 
nembrane. Nostrils inferior; oblique, wide slits. Teeth, obtuse. 
granular, the dental surfaces of the Jaws undulate. First dorsal oppo- 
site ventrals; lower caudal lobe well developed. 
(pivy. a shark.) 


35. RHINA ANCYLOSTOMA Bloch and Schneider. 


Una ancylostomus BLocH and Scuneiper, Syst. Ichth., 1801, p. 552, pl. LXXII; 
Coromandel.—Riciarpson, Ichth. Chin., 1846, p. 195; Canton, and of numer- 
ous authors. 

| thamphobatis ewueyelostonus Girt, Am. Lye. Nat. IFist., N. Y., 1561, p. 408.— 

| Dumerin, Elasmobranches, 1870, p. 482 (after Bleeker). 

| Rhyneobatus ancyclostomus GUNTER, Cat. Fish, VHI, 1870, p. 440; Madras, China, 

Seychelles, Pinang.—Dav, Fishes of British India, I, 1889, p. 41. 


Snout very broad, obtuse, with semicireular outline: large, coni- 
pressed tubereles form longitudinal ridges, one on each side of upper 
Art of head, one on median line of trunk; an incomplete series of 
smaller tubercles round front margin of eve and below spiracle; two 
short series of small tubercles on each side of trunk may be regarded 
s continuations of those on head; teeth 77-75, twenty-two vertical 
rows in center of upper and twenty-seven n center of lower jaw, sur- 
ace deeply undulated, with one large median and a smaller lateral 
jlevation on the lower jaw, and with corresponding emarginations in 
upper; the teeth are largest ou summit of each elevation, and all are 
btusely rounded with several longitudinal ridges across each. Color 
dull brown, lighter beneath: body and sometimes fins, covered with 
whitish spots; occasionally some tortuous black lines. (Günther 
Jav.) 
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Kast Indies; a single specimen was obtained at Kinkwazan, an island: 
off Matsushima Bay, in September, 1900, by Professor Mitsukuri. 
*, , / 
("y«vAos, undulate: oropa, mouth.) 


34. RHYNCHOBATUS Muller and Henle. 
Rhynchobatus MULLER and Hexe, Plagiostomen, 1838, p. 111 (levis. ) 


This genus differs from Aina chiefly in the form of the snout, which 
is produced and pointed as usual in. WAinobatus. The tubercles on the 
back are arranged much as in RAinau, but are very small. 

(Uy Yos, snout; feros, skate.) 


36. RHYNCHOBATUS DJIDDENSIS (Forskál). 


TONGARI (SHARP-POINTED RAY); KOTAINOZU; SAKATAZAME; KASUNA, 
SUKINOSAKI (PLOW-POINT); SAKAFUTE; SUKINOSAZAKI. 


Raja djiddensis ForsKAL, Descr. Anim., II, 1775, p. 15, figs. 1, 2; Djidda, Red 
Sea. 

Rhynchobatus djeddensis GÜNTHER, Cat. Fish, VIII, 1870, p. 441; Red Sea, Zanzi- 
bar, Seychelles, Sumatra, India. 

Rhinobatus lavis BLocu and SCHNEIDER, Syst. Iehth., 1801, p. 354, pl. uxxi; Coro- 
mandel.—ScuLEGEL, Fauna Japonica, Poiss., 1850, p. 806, pl. cxxxiX 
Nagasaki, in open sea. 

Rhyncobatus levis DuMERIL, Elasmobranches, 1870, p. 484; Malabar, Pondicherry. 

Rhyncobatus duhameli BLAINVILLE, Fauna Française, 1828, p. 48 (after Duhamel). 


Snout elongated, distance between mouth and end of snout equals 
one-fourth to one-fifth of entire length, excluding caudal fin, shortest 
in adults; eyes rather large; teeth oval, wider than broad, with a hori- 
zontal cusp across center of each, 40— 42—40- 42, twenty to twenty-five 
vertical rows across the middle of jaws, and dental plate with a cen: 
tral. and a smaller lateral elevation; corresponding emarginations exist 
in upper jaw. Spiracle close behind eye. Scales minute, of irregular 
shapes and sizes, keeled; a number of tubercles, directed backward, 
exist in rows in some parts of body; a supraorbital row extends from 
anterior margin of orbit round its upper edge to above spiracle; : 
second passes from a central point between termination of last two 
and proceeds alone back to base of first dorsal, tubercles on it much 
farther apart than in other lines; from slightly behind beginning of 
dorsal line of spines, a short, diverging row on either side, also a row 
on shoulder, and two or three spines on scapula. Second dorsal begins 
opposite extremity of first dorsal; smaller than latter fin; its shape 
the same. Lateral keel begins a little above termination of ventrals! 
In color, immature Specimens dull-gray above, whitish, sometimes 
tinged with red beneath; a dark or black band on the upper eyelid, 
anda dark spot beneath on cither side of snout; also usually, but not 
Invariably. a black spot at root. of pectoral, which may have several 
small white ones around it; body, and sometimes pectoral fin, spotted 
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vith whitish, or nent gray; iris golde m; adult of a "mix grav above 
nd lighter on Di na. (Pay): l 

East Indies, north to Japan; seen by Jordan and Snyder at Onomichi, 
liroshima, Tsuruga, and Hakata. 

A large ray, measuring 4 feet. 

We have haif of the head and a portion of the disk of a large exam- 
Je from Tsuruga. There is à small black spot on each side of the 
nout at tip; two blackish spots over the eve, and another at base of 


| 
jectoral, with a couple of light spots near it. 
(Named for Djidda in Arabia.) 


35. RHINOBATUS Bloch and Sehneider. 


Rhinobatus BLocn and SCHNEIDER, Syst. Ichth., 1801, p- 890 (rliinobatus). 
Leiobatus Ravinesqué, Caratteri Aeuni Generi, 1810, p. 16 (panduratus). 
Syrrhina MÜLLER and lTENLE, Plagiostomen, 1838, p. 113 (column). 
Glaucostegus BONAPARTE, Catologo Metodico, 1846, p. 14 (rhinobatis), 


Body depressed, gradually passing into the tail. Cranial cartillage 
woduced into a long rostral process, the space between the process and 
he pectoral tin being filled by membrane; spiracles wide, behind the 
ye; nostrils oblique, wide; anterior valves not confluent; teeth obtuse, 
vith an indistinet, transverse ridge. Dorsal fins without spine; both 
ar behind the ventral fins; caudal fin without lower lobe. | Claspers 
slender and pointed. Species numerous in warm seas, varying con- 
siderably as to the form of the snout; those with the snout shortened 
ind the nasal valves broader, constituting the subgenus Ze/obatus, 
Syrrhina), to which the Japanese species belong. 

(ivy, a shark; feros, a skate.) 
t Leiopatus. Anterior nasal valve continued toward median line. 

b. Anterior nasal valve slightly continued toward median line by a short fold, far 

from meeting its fellow of other side; snout produced; dorsal tubercles obso- 
lete; color uniform brown; young with brown spots.............schleyeli, 37. 
bb. Anterior nasal valve continued toward median line, nearly meeting its fellow 


of other side; snout moderately produced; back with a median series of very 
small tubercles; back with dark rings....... EE i Bre polyophthahnus, 38. 


37. RHINOBATUS SCHLEGEL Müller and Henle. 


SAKATAZAME (SKATE-SHARK). 


Rhinobatus schlegeli MÜLLER and HENLE, Plagiostomen, 1858, p. 125, pl. XLII; 
Nagasaki.—Scu LEGEL, Fauna Japonica, 1850, p. 207; Nagasaki.—Ruicitarp- 
son, Ichth., China, 1846, p. 95; Nagasaki.—BLEEKER, Act. Sci. Neerl., III, 
1857, Japan, p. 41.—GtxTnEn, Cat. Fish, VIII, 1870, p. 445; Japan, For- 
mosa.—DvxÉRiL, Elasmobranches, 1870, p. 497.—Isurkawa, Prel. Cat., 
1897, p. 30; Boshu.—STEINDACHNER, Reise Aurora, 1898, p. 225; Kobe.— 
JORDAN and SNYDER, Proc. U. S. Nat. Mus., 1900, p. 337; Tokyo. 


92 


Tip of snout to spiracle 44 in length; width of disk 53 m body: space 
9etween spiracles 44 ın space between tip of snout and spiracle; inter - 













646 PROCEEDINGS OF THE NATIONAL I USTEN. VOL. XXVI, 


orbital space 31: width across body at origin of ventrals 15; width of 
mouth 33; space between nostrils 7 in snout; eye 7. 

Body elongate and greatly depressed. Head and disk broadly 
expanded, width of latter about two-thirds its length; snout triangu 
lar. long, narrow, its tip narrowly rounded; eyes rather small; mouth: 
«mall. below posterior margin of eve, almost straight across; teeth) 
small, pavement-like: nostrils large, each inclined obliquely toward: 
mouth, and space between two-thirds length of either; interorbital 
space flat. a supraocular ridge at each side above eye.  Spiraeles: 
large, and very near posterior margin of eye. Gill-opening small. 

Body very finely roughened on upper surface, more or less smooth 
below, with a very obsolete trace of à median keel down back of. 
slightly enlarged denticles. 

Dorsals rather large, second only a trifle smaller than first; first: 
dorsal nearer second than origin of ventral; second dorsal nearer first: 
than end of tail; pectorals very broad, forming greatest width of disk 
at its posterior third; origin of ventrals nearly midway between front 
of eve und origin of second dorsal. Caudal broad, depressed, its 
length two in snout. Sides of tail each with a strong, lateral keel 
below. 

Color in alcohol. light brown above, below whitish; young speet- 
mens are marked with little bunches of blackish brown spots. 

Length, 274 inches. 

Described from a male specimen. 

Coasts of Japan; not uncommon. This species was seen at Tokyo, 
Wakanoura, Onomichi, Hakata, and Nagasaki. We have specimens: 
from Hiroshima, Hakata, Nagasaki, and Wakanoura; also one from 
Tokyo, taken by K. Otaki. [n this latter specimen, the lower surfaco 
of the snout is dark brown. 

(Named for Professor Schlegel.) 

38. RHINOBATUS POLYOPHTHALMUS Bleeker. 

Rhinobatus polyophthalmus BLEEKER, Nieuwe Nalezing, 1854, Japan, p. 1295 
Nagasaki; Nat. Tyd. Ned., Ind., VI, 1854, p. 423; Act. Soc. Sci. Inda 
Neerl., L71857, Japan usine 

Ihinobatus column STEINDACHNER, Reise Aurora, 1898, p. 225; Kobe (not of 
Bonaparte), 

Head 4} in length; snout 64 in head: eve 5 in snout; width of disk 
2? m its length. Snout acute, processes of rostrum not distinety 
nares more than their length, distant, continued below till narrowly 
separate; nasal flap fringed; lips without suleation above, continu= 
ous below; mouth scareely undulated, remote from margin of disk. 
Spiracle close to eye. Orbital ridge armed in front with some spines; 
lower surface of rostrum smooth; seales very small; 40 small spines 
down center of back im front of first dorsal. Dorsals suhega 
scarcely emarginate, much higher than length of their bases, and 
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about double their length distant; pectoral broadly rounded: ventrals 
subrhomboid anteriorly, and obtusely rounded, acute behind: above. 
yellowish-ereen, with oblong and rounded rings of olive-violet, fre- 
quently interrupted with numerous spots; below. whitish. 

Nagasaki. (Bleeker.) 
—— Length, 312 nun. 

Coasts of Japan. This species was seen by the senior author at 
| Wakanoura, Hiroshima, Hakata, and Nagasaki. Ht may be identical, 
| as Duinéril indicates, with X. annulatus Smith, from the Cape of 

Good Hope, but this should not be admitted without comparison of 
specimens. According to Steindachner, it is the young of the East 
Indian RXAinobatus columnue Bonaparte. 

(zoXvUs, many; ogha pos, eve.) 


Family XVIH. RAJIDLE. 
SKATES. 


| Disk broad, rhombic, the skin more or less ronghened with spines 
or prickles; tail stout, rather long, with a longitudinal fold on each 
side; usually 2 dorsal fins and sometimes a caudal fin present, all on 
the tail; pectoral fins extending to the snont; ventrals large; no ser- 
rated spine on the tail; no electric organs. Oviparous, the eves being 
laid in large, leathery ege cases, 4-aneled, with 2 long, tubular “horns” 
at each end. Found in all cool seas, some of the species in deep water. 


a. Caudal fin well developed; ventral fins separate; pectoral fins confluent around 


| WW ee Discohatus, 36. 
aa. Caudal fin rudimentary or absent; pectorals not confluent around the snont; 
EI memOLUeNCU. 2... 9-22 29-222 Raja, 57. 


Boo DISCOBATUS Garman. 


Platyrhinag MëLLer and HEN Lr, Plagiostomen, 1855, p. 125 (sinensis, name pre- 
occupied ). 
Diseobatus GARMAN, Proe. U.S. Nat. Mus., 1880, p. 522 (sinensis). 

Disk rhombic, the snout rounded in front; tail very distinct, with a 
fold on either side, and with two dorsals and a well-developed caudal. 
Body rough, with spines above. Pectoral fins united in front, form- 
ing fore part of snout. Ventral fins separate. 


39. DISCOBATUS SINENSIS (Bloch and Schneider). 
UCHIWAZAME (FAN-FISI1). 


Raie chinoise Lackrkpr, Hist. Nat. Poiss., I, pp. 34, 157, pl. 1, fig. 2 (from a 
Chinese painting). 

Rhina sinensis BLocu and ScHNEIDER, Syst. Ichth., 1801, p. 852 (after Lacépède). 

Platyrhina sinensis Mitu.er and HENLE, Plagiostomen, 1838, p. 125, pl. xii; 
Nagasaki (on a figure of Burger).—Scuvecer, Fauna Japonica, 1850, p. 307 
(no deseription).—Duménrit, Elasmobranches, 1870, p. 576; Cochin China.— 
GÜNTHER, Cat. Fish., VIII, 1870, p. 471; China, 
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Snout T in head; space between spiracles 1# in snout; space between 
nostrils +4 in snout; eye ¢ tn snout. 

Disk very broad, much broader than long. Head greatly flattened; 
snout confluent with pectorals; eyes small; mouth nearly straight, and | 
not quite as wide as space between outer margins of eyes; teeth { 
numerous, small, and flattened, or molar-like; nostrils large, oblique - 
toward mouth, and either equal to space between; interorhital space 
flattened. even a trifle concave, and a supraoral ridge on each side, 
somewhat broad; spiracles directly behind eye, and rather round and 











deep. Gill-openings small. 

Upper surface of body very rough with small prickles: a median 
series of small bucklers from behind the head to first dorsal, and 
between the latter and second dorsal; several small bucklers over eye 
in front, and over the spiracles; several bucklers on each side of the 
body near the base of pectoral; lower surface of the body very finely 
roughened. 

Dorsals small and posterior on tail, alike in shape, and posterior a 
little larger: origin of first dorsal nearer that of ventrals than tip of 
caudal; second dorsal a short distance from first, its origin a little 
nearer tip of ventral than tip of caudal; pectorals very broad, and 
with snout form a very blunt angle in front; space between ventrals 
below greater than snout; caudal equal to snout and eye. Sides of 
tail below, with a fold on each side, running from ventrals to caudal. 
Caudal peduncle very short. 

Color in alcohol muddy brown above, white below; bucklers over 
eyes, and spiracles, together with those on sides, and the first four of 
the median row, cream white. 

Length 202 inches. 

This deseription from an example taken at Hiroshima. 

Coasts of Japan and China; not rare. We have specimens obtained | 
at Wakanoura and Hiroshima. 


* (sinensis, Chinese.) . 
37. RAJA Linneeus. | 
Raja Lixx evs, Syst. Nat., 10th ed., 1758, p. 231 (batis). 


Dipturus RAFINESQUE, Caratteri Alcuni Generi, 1810, p. 16 (batis). 

Platopterus RAFINESQUE, Analyse de lu Nature, 1815, p. 95 (batis). 

Dasybatus BLAINVILLE, Journ. Phys., 1816, p. 260 (communis). 

Propterygia OTTO, Nova Acta Acad. Cres. Leop. Carol. Nat. Curios, 1824, p. TI 
(hyposticta; monstrous example, with fins not adnate to head). 

Lerivaja Bonaparte, Fauna Italica, XXV, 1839, p. 130 (oxyrhynchus). 

Uraptera MULLER and LEN LE, Plagiostomen, 1838, p. 155 (agassizi; species with- 
out cauda] fin). 

Batis Boxaparty, Cat. Metod., 1846, p. 12 (radila; no description). 

Malacorhinus Garman, Bull. Mus. Comp. Zool, XI, 1881, p. 236 (plutonia; 
species with imperfect rostral cartilage; probably recognizable as a valid 
genus when the species are better known). 

Raia various authors, change of spelling. 
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| This genus, as here understood, comprises all those Rajidæ which 
lave the pectoral fins not continued around the snout, the ventrals 
leeply notehed, and the caudal fin little developed, or wanting. The 
ail is very distinct from the disk, and is provided with 2-raved dorsal 
ins. The skin of the body is usually more or less spinous: the denti- 
jon differs in the two sexes, and the male is usually provided with a 
lifferentiated patch of spines on each pectoral. Species numerous, 
nostly of the northern seas. 
| (raju or raia, a ray, or skate.) 


—. Snout not produced. 
! » . A * . > . 

' p. Dorsal fins united; a single row of spines on back ol tall; evervwhere rough- 
| Eun cunmspuesonsupraprbital ridge............------- isolrachys, 10. 
| P ` : i 

| bb. Dorsal fins well separated; skin above mouth smooth. 

| e, Angle of disk posterior to middle of its length; several rows of spines on back 


of tail (only 1 row in young); spines on supraorbital ridge. 


J eel) Se o oonan naM fusea, 41. 
e n O one; size moderate .............---.------ meerderroorti, 42. 


bb. Angle of disk about opposite center of its length, and its anterior margin 

broadly convex; 5 irregular rows of spines on back of tail; teeth in 45 rows. 
| kenojei, 43. 
ta. Snout very long, pri duced, tapering to a narrow point; teeth in 38 rows. 
B tengu, +4. 


| 40. RAJA ISOTRACHYS Gunther. 


Raja isotrachys GüNTuER, Deep Sea Fishes, Challenger, 1887, p. 7, pl. 111; south 
| of Japan. 


Snout rather produced, anterior margins meeting at nearly a right 
angle; distance between outer margins of nostrils equals their distance 
from end of snout; teeth small, each with a point directed backward 
toward interior of buccal cavity. Body and tail entirely covered on 
upper surface with minute asperities, each with a stellate base: no 
spines on superciliary margin; a single small spine in middle of back: 
a series of rather strong spines (eighteen) along the median line of tail, 
none on sides. Outer pectoral angle rounded, margins of fin would 
meet ata right angle. Upper parts uniform, brownish-gray: lower 
parts smooth, brownish-black. A female taken at Station 235 1n 365 
fathoms.  (Günther.) 

This species we only know from Günther's description, The plate 
represents the dorsals as joined at base. 

South of Japan, in deep water; one female known, 223 inches Jong. 

(igos, equally; rp«yvs, rough.) | 


41. RAJA FUSCA Garman. 


Raja fusca GARMAN, Proc. U. S. Nat. Mus., 1885, p. 42; Japan. 





(Type, No. 26542, Mus. Comp. Zool. ; taken from the egg case. ) 
_ A yery young specimen of some large skate, resembling Raja merer- 


i . L : * à: * à * 
 derroorti, taken from the egg case, 1s thus deseribed by Mr. Garman: 


Length, 43 inches; width, 2; length of pectorals, 18 inches. 
| IO NAME vol. Xxv1-—-02 tt 
^ 
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Disk three-fourths as long as wide. Snout moderately prominent. General ount- 
line similar to that of Raja ocellata. Tail from vent equals the length of the disk 
including the ventrals; depressed, rather broad at the dorsals, behind which it 
extends in a long point that. probably is much reduced in comparative length in the 
adult. Teeth in 230 series. Eves moderate; interorbital space nearly haif their 
distance from the end of the snout. Mouth broad, with a slight forward curve. A 
pair of large spines in front of each eye; a single spine above each spiraele; one 
behind the head on the anterior end of the vertebral column, sometimes a second 
behind this on the shoulder girdle, and a median row on the tail, beginning behind 
the vent and reaching the second dorsal. | Dorsals separated by two spines. Except- 





ing these spines, the back is smooth. 

Light reddish brown; a black ring, half as wide as the mouth, incloses a light vol- 
ored space near the shoulder girdle on each pectoral. 

The large size of this fetus renders it probable that it belongs to a 
species distinet from Raju meerderroorts and perhaps allied to Raja 
ocellata. $ 

(fuseus, dusky.) 


42. RAJA MEERDERVOORTI Bleeker. 


Raja meerderroortii * BLEEKER, Act. Sei. Ind. Neerl., VIII, 1860, p. 66; Japan.— 
JORDAN and SxYDER, Proc. U.S. Natus 100) a bole 

Suout 73 in head: interorbital space 12 in snout; width of mouth 12: 

length of first dorsal, 12: eye 23 in interorbital space. 

Body broad. disk much wider than long. its anterior margin undu- 
lated. Head small; snout shehtly produced, pointed; eyes smali, 
interorbital space greater than distance of eye from margin of disk: 
mouth rather small, undulated, about as far from tip of snoutas latter 
is from eye: nostrils large, their distance from corners of mouth two 
and two-thirds in space between latter and tip of snout; mternasal 
space one and one-fifth width of mouth: teeth rather small, sharply 
pointed, in about 45 rowsin upper jaw: upper lip free in middle: nos- 
trils very large, broadly. separated at corners of mouth, with which 
they are confluent, and with a large flap, posterior margin of which 
is broadly fringed; interorbital space broad, concave, supraoral ridges 
not particularly elevated. Spiracles much smaller than the eye and 
directly posterior.  Gall-slits small. 

Above, roughened on snout in front, alone anterior undulated mar- 
eins of disk: a patch of thorns on each side of pectorals, on their outer 
third; several spines or tubercles on each supraorbital ridge; several 
in front of eye: a couple on middle of back in front, and three rows 





^ Disk rhomboid, its anterior borders undulate, a httle broader than long; snout 
very sharp, greater than internasal space, length from mouth half more than width 
of latter; median teeth in male, pomted. Baek smooth, with a single, conical, 
curved spine on its median region; several spines before, and within the eves; the 
onter spines on the anterior region in 3 to 5 series. Tail a httle shorter than the 
disk; claspers (in the type 21 em. long) very large. Olive-green above, orange along 
the edge of disk; pale ocelli of varying size more or less evident; pores on the lower 
side of head bordered with black. (Bleeker). 
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pper surface of tail; also a supero-lateral row of small spines; 
1 these exceptions, smooth; lower surface of body perfectly smooth, 
ppt end of snout. 

irst dorsal larger than second. from which it is well separated, 
yening space equal to one-fifth length of base of first; second 





' FIG. 7.—RAJA MEERDERVOORTI. 


rsal and caudal joined, only separation a deep notch: angle of pec- 
ral obtuse: ventrali four-fifths length of claspers; claspers more 
m half of tail, when measured above from posterior base of. ven- 
ds: a narrow lateral fold alone each side of Gul. 


Color in alcohol. brown above, clouded with darker, and with many 


M. 







3 
n 
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light blotches on peetoralsz at middle of base of pectorals, two large, 
round, light spots: behind these, also farther apart, two round black- 
ish spots; edges of disk, ventrals, and tail light brown; lower surface 
of body whitish, more or less soiled with dusky, and pores with: 











blaekish dots. 

Length 1242 inches. 

Deseribed from a young male from Nagasaki. 

A large male from Kobe ditflers in having the colors more or less 
uniform, the spots obsolete. Its lower surface is greatly soiled with 


>s 


pile brown. 

Our adult females, all larger than any of the males, differ principally 
in their greater width. They also have the eyes closer together, the 
space between always less than their distance from the margin of the? 
disk. They are more or less uniform in color like our adult male 
from Kobe. One from Tokyo is very dark, or soiled, below. The | 
mouth is nearly straight. | 

Ina smaller specimen than any yet mentioned the spots and mard, 
bliugs above become more distinct, especially the two large spots at the > 
hase of the pectorals. However. there are still three rows of tubercles — 
on the upper surface of the tail. 

In our still smaller and youngest specimens there is great variation, 
In most of the males the distance between eyes is less than distanee 
from the margin of the disk. Phe lower black spots on the pectoral 
above disappear, and the light spots at the base of the same fin vary 
from narrow-rinimed. ocelli to deep blackish blotches. The tail is 
seldom with more than a single niedian row of tubercles above. 

Coasts of Japan, very abundant. | Our specimens from Tokyo 
Nagasaki, Kobe, Wakanouva, and Hakodate. It is possible that more 
than one species is Included in our series, 

(Named for J. L. C. Pompe van Meerdervoort, who collected for 
Dr. Bleeker.) 


43. RAJA KENOJEI Muller and Henle. 


GANGI-EI (SEA-WALL RAY); KENOEI, KASUBE, SEBITA (FLAT-BACK® 
IGA-EI (SPINY RAY); RENTE-EI. 


Raja kenojei MOLLER and Hexe, Plagiostomen, 1838, p. 149, pl. xiva; Nagas 
saki.—ScuLecen, Fauna Japonica, 1850, p. 308; Nawasaki.—Ricnarpsoy, 
lehth. Chin., 1846, p. 197; Canton.—DLEEKER, Act. Soc. Sei. Ind. Neerl3 
IH, 1855, Japan, TV, p. 42; Japan, VI, 1859, p. 65.—Dumerit, Elasmog 
branches, 1870, p. 557; Nagasaki.—(rtntiukr, Cat. Fish, VIII, 1870, p. 4633 
Japan. Nysrrom, Kongl. Svensk. Vet. Ak., 1887, p. 51; Nagasaki.—Isur 
KAW, Prel. Cat., 1597 eae DAN and Snyper, Proc. U. S. Nat 
Mux., 1900, p. 337. 

Raja japonica Nysrkom, Kongl., Svensk. Vet. Ak., 1887, p. 92; Nagasaki. 








“Raja japonica is characterized thus by Nystrom: 
“Distance from middle of forehead between eves to tip of snout less than half 
breadth of head at same point; distance between outer angles of nostrils somewha 
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Interorbital space 1$ in snout; width of mouth 12: length of first 
‘dorsal, a little more than $; caudal 22; eve 35 in interorbital space. 
Body rhomboid, very broad. width of the disk much ereater. than 
‘its length. Head small; snout very little produced, though ending in 

à small point; anterior margin of disk full, slightly undulated. and 
eyes nearer to it than their space between: mouth large. slightly 
undulate; teeth in about 45 rows in upper Jaw, small. rounded: nos- 
trils very large, broadly separated, but not equal to width of mouth 
at its corners, with which it is also confluent: nasal flaps large. poste- 
rior margin fringed: length of nostril to corner of moutli equal to two 
and one-half in space between latter and tip of snout; interorbital 
space concave, though flattened in middle. and supraorbital ridges 
little elevated. Spiracles rather large, a little smaller than eve, 
oblique, directly posterior. Gill openings very small. 

Body almost perfectly smooth, with exception of some roughness 
on snout, several small tubercles on supraoral ridges, one tn center of 
back in front, and 5 irregular rows of thorns on back of tail. 

Dorsals separated, distance between about one-sixth base of first: 
second dorsal confluent with sinall caudal. only separation a deep 
notch, and equal to first dorsal in size; angle of pectoral would fall at 
about middle of leneth of disk; ventrals moderate. 

Color in spirits, brown above, whitish beneath; upper surface 
marked with small, blackish spots: at bases of pectorals, two large, 
blackish rings above, below which, though farther apart, also two 
indistinct, imperfeet rings, and still posterior on last rays. a small, 
black spot; nine indistinct, blackish eross-bands on upper surface of 
tail; lower surface of body whitish, soiled with brown, pores with 
grayish borders, 

Length 173 inches. 

Coasts of Japan, rather common. We have specimens from Misaki, 
Tokyo, Wakanoura, Kobe, Tsuruga, and Nagasaki. As this species 
is mature at about the length of the specimen described, the rays “de 
taille enorme" noticed by Schlegel must belong to Raja tengu or some 
other species. In our young specimens the spots on the back form 
more or less distinct ocelli, and the mottlings above are distinct, fre- 
quently with a number of light spots. The lower surface is white. 
but the outer third of the pectorals broadly bordered with pale brown, 
which in the adult is paler. 

(Feno-e/, the Japanese name.) 


less than their distance from tip of snout; snout somewhat rounded; mouth with 40 
rows of teeth; interorbital space concave. A few small tubercles about eyes; rest of 
body smooth, except for a large tubercle behind eye and a row of larger or smaller 
ones along middle of back. Color dark brown, with larger and smaller yellowish 
spots. Described from a specimen 23 em. long, taken at Nagasaki." 
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44. RAJA TENGU Jordan and Fowler, new species. 
TENGU-EI (LONG-NOSED RAY). 


Interorbital space 3 in snout; width of mouth 92; length of fi 
dorsal +4; eaudal 6; eve 4$ in interorbital space. 

Body very broad, width of disk much greater than its length. He 
large; snout greatly produeed, tapering to a sharp point; eyes sma 
rather far apart, though farther from margin of disk than this interv 
mouth large, slightly curved or arched, with 38 rows of large teeth 
jaws; upper lip not free in middle: nostrils very large, broadly sep 
rated at corners of mouth, with which they are confluent, and with 






FIG. 5.—RAJA TENGU. 


large flap. the posterior margin of which is broadly fringed; spac 
between anterior part of nostril and corners of mouth 5, in spa 
between former and tip of snout; interorbital space broad, concay 
the supraoral ridges large, broad and convex. Spiracles smaller the 
eye, oblique, directly posterior.  Gill-shts small. 

Snout roughened above; a number of small spines in front of a 
over eve, several on back behind head; a single row of spines dow 
middle of tail above, a row on each side of same, and all rest of upp 
surface perfectly smooth; lower surface of body, except ventrals an 
tail, roughened, especially on snout. 

First dorsal a little larger than second, from which it is well sept 
rated, intervening space equal to two-thirds length of second dor | 
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second dorsal and caudal separated by a notch: angle of pectoral 
obtuse; ventrals small. 

Color in spirits brown, more or less finely mottled with lighter, and 
lower surface like upper: pores below blackish. 

Length 44 inches. 

Type No. 71358, Ichthvologieal collections, Leland Stanford Junior 
University Museum. Locality, Matsushima Bay. 

Cotvpes are in U. S5. National Museum, from station No. 8770, 
Matsushima, where they were dredged by the U. S. Fish Commission 
steamer. [/batross, 

The type is a young female, but is easily distinguished from other 
species by the elongate snout, which is, however, not so long as that 
of the adult: distance between eyes less than their distance from the 
margin of the disk: a pair of stout spines in front of each eve. a single 
one behind each. and a single one on the middle of the back, in front; 
middle of the tail with a single row above, and all the rest of the body, 
both above and below, smooth. Color more or less deeper brown 
above, marbled with darker: below. brownish: the pores on the under 
surface of the head. bordered with blackish. | Length S+ inches. 

Coasts of Japan. especially northward; rather common. It was 
obtained at Aomori, Hakodate, and Matsushima. 

(Named from Zengu or Tegu, in Japanese mythology, a comical 
being with a very long nose, which he is fabled to thrust into the busi- 
ness of other people.) 


Family NIX. NARCOBATID.E. 
ELECTRIC RAYS. 

Trunk broad and thick, covered with perteetly smooth skin. Tail 
comparatively short and thick, with raved caudal fin; and commonly 
2 raved dorsal fins, the first of which is over or behind the ventrals: a 
longitudinal fold on each side of the tail; anterior or nasal valves con- 
fluent. into a quadrangular lobe; a large electric organ, composed of 
many hexagonal tubes between the pectoral fins and the head. Rays of 
moderate or large size. noted for their power of giving electric shocks: 
found in most warm seas. According to Fritsch the torpedoes pass 
through three distinct phases of development —a shark-like, a ray-hke, 
and finally a torpedo-like stage. The very young have long, external 
gills. 

a. Dorsal tin single; spiracles close behind eye; tail with a fold on each side. 
wAstrape, 38. 


38. ASTRAPE Müller and Henle. 


Astrape MÜLLER and Hexe, Plagiostomen, 1858, p. 130 (capensis). 
Dorsal fin single. Disk rounded, not emarginate in front; snout 
short, not keeled: spiracles with entire edges, near the eyes; mouth 
narrow, protractile, surrounded by a circular fold of skin. joined to the 


656 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVL 


nasal valve by a cartilaginous frenum; teeth flattened, quadrangular 
at base, not occupying the whole cleft of mouth. Skin smooth. 

"p, , * . 

(wotpamy, lightning.) 





45. ASTRAPE JAPONICA Schlegel. 

SHIDBIREI (SHOCKED RAY), 

Astrape japonica © SCHLEGEL, Fauna Japonica, 1850; p. 307, pl. exi; Nagasaki. 

Astrape dipterygia ISnik wa, Prel. Cat., 1897, p. 60; Tokyo, Sagami Bay, Ajiro in i 
[zu (probably not of Schneider). 

Disk round and equalto tul, whieh is broad, compressed, and taper: > 
ing. Head very small; snout short, equal to space between spiracles; 
eyes very small; £ in space between spiracles; nostrils large, rather 
close together, median flap only separated slightly by a thick frenum; 
mouth not very. broad, about one-half width between spiracles, and- 
jaws with flattened pavement-like teeth; interorbital space nearly flat. 
Spiraeles larger than eye, and with their edges elevated. 

Body perfectly smooth, but with many pores, especially along 
outer portions of peetorals. 

First dorsal, when depressed, reaching base of caudal, and equal to 
half its length; length of base of ventral is equal to width of caudal 
at base; tail greatly depressed, broad; and along sides, a rather narrow, 
lateral fold. 

Color in aleohoi. brown above; caudal, dorsal, and middle of tail, 
deep brown: lower surface with greater portion soiled with pale brown, 
remaining portions whitish. 

Length, 7 inches. 

This description from a male from Wakanoura. » 

Coasts of Southern Japan, not. common. Our single example is 
from Wakanoura. 


Family AXN. DAS Eee 
STING RAYS. 


Disk usually more or less broad than long; the pectoral fins uninter- 
ruptedly confluent in front, forming the tip of the snout; tail variously 
formed. usually whiplike, sometimes short and stout, sometimes bear- 
ing a single dorsal or caudal fin, but never with two dorsals; usually 
one or more vertical folds of skin on tail, rarely a lateral fold. Tail 
generally armed with a large, sharp, retrorsely serrate spine on its 
upper surface toward the base; 2 or 8 spines oceasionally present. 
Ventral fins not emarginate. Skin smooth, or variously prickly or 
spinous, roughest inthe adult; no differentiated spines on the peetorals 
in (he males, the sexes being similar. Mouth rather small; teeth 


t Narcine tinlei, a related species, is ascribed to Japan by Günther, following Rich- 
ardson. There is no evidence that it has ever been taken in Japan. Perhaps 
Astrape has been mistaken Tor it. 


E154. — ELASMOBR.UNCHTATE FISHES—IORDAN AND FOWLER. 651 





small, paved, usually more or T "nasg w tubercular, Nostrils 

close together; nasal valves forming a reetangular Hap. which is Joined 

to the upper Jaw by a narrow frenum. Spiracles large, placed close 
behind the eyes. Skull not elevated. the eyes and spiracles superior. 

"Species ovoviviparous. Found in most warm seas, some af them in 
the fresh waters of the northern parts of South America. The largo, 

jagged spine on the museular tail 1s capable of — 2 a severe and 
even dangerous wound. 

a UmoLoPmiN.F. Tail stout, provided with a rayed eandal fin; no dorsal tin; disk 
| roundish; caudal spine strong...... ccccocuü e c c NC Uroloplius, 39. 
j au. DASYATIN.E. Tail «lender, without caudal fin; pelvis without. sword-shiaped 
| process. (Marine species.) 

b. Tail whiplike, longer than disk, whieh is rhomboid, or roundish; caudal spine 


= = a. - - 


WI ME agostan a ea 9 Dasyatis, 40. 
bb. Tail very short, shorter than the very broad, transversely rhombie disk; caudal 
spine weak, often wanting; no trace of dorsal fin... iii Pteroplatea, A1. 


39. UROLOPHUS Müller and Henle. 
Leiobatus® BLAINVILLE, Jour. Phys., LXXXII, 1816, p. 262 (eruciatus; not 
Leiobatus, Rafinesque, 1810). 
Leiobatis By aix viLLE, Faune Francaise, 1828, p. 43 (no type named). 
Urolophus MULLER and TLEN LE, Plagiostomen, 1838, p. 173 (eitrantiacus—eruciatus). 


m) 


on itl, Proc. Ac. Nat. Sci. Phila., 1863, p. 173 (mundus). 


Disk oval or rhombic, the length and breadth not very unequal: 
snout rounded or the tip exserted; skin smooth or more or less prickly. 
Tail rather short, little if any longer than the disk. muscular. provided 
with a distinct raved caudal tin; no dorsal fin. Upper part of the tail 
With a strong, serrated spine. Warm seas. Sting rays of small size, 
the most vigorous and most dangerous of the group. mostly confined 
to tropical America. 

(ovpu, tail: Aogos, cvest.) 

46. UROLOPHUS FUSCUS Garman. 
JUNORUI. 
Urolophus fuscus GARMAN, Proe. U. S. Nat. Mus., 1885, p. 41; East Coast of Japan 
[Type No. 7058, U. S. Nat. Mus. ). 
Urolophus tullbergi Nystrom, Kongl. Svensk. Vet. Akad., 1887, p. 53; Nagasaki 
(Coll. Dr. W. Tullberg).—Jorpan and Syyper, Proe. U. 5. Nat. Mus., 1900, 
p. 338; Tokyo. 

Disk round. angles of pectorals about opposite first. two-fifths its 
length. Head small, snout produced only in a short point: anterior 
edge of disk broadly convex: eyes rather small, 6 in snout aud 55 in 
interorbital space; nostrils large, confluent with mouth only separated 
m middle by a thick frenum; mouth small, 1} in interorbital space: 


t In ae Faune Francaise, 1828, Blainville changes “batus” in this and all similar 
names to “batis,” thus Leiobutis, Aétobetis. Tn this form the name Leiobatis has pri- 
ority over Urolophus, but being not a new name, but a mere variant in spelling, it ts 
perhaps not necessary to adopt it ax the name of this genns. 
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jaws with flattened, puvement-like teeth, intevorbital space conea 
supraocular ridges little elevated. Spiracles large, much greater t] 
than eve. 

















Body perfectly smooth, with many pores. | 
D 


Base of ventral about equal to snout; candal rather broad, rounded 
lower lobe beginning before upper, and width of fin 22 in snout: t i 
depressed. its width at base 2 In snout, armed with a strong, compresses 
Color in aleohol, light. brown above, pores with blackish " 
caudal fin, a bioteh below each eye and upper surface of tail blaekisl 
lower surface whitish, except lower surface of tail, which ix black 
edges of ventrals and of disk broadly edged with blackish or brownish 
Length. 143 inches. 
This description from a female from Tokyo. 
Southern Japan. generally common, Our specimens are fron Tokyo 
Kobe. Hiroshima, Hakata, and Wakanoura. 
( fuscus, brown. dussv.) 


spine with serrate edges. 


40. DASYATIS Rafinesque. 
STINGRAY. 


Dasybatus WLEIN, missus, 1742 ( pre-Linnzean ). 

Dasyatis RAFINESQUE, Caratteri. di Aleuni Nuovi Generi, 1810, p. 16 (u 
= pastinaca). 

Crocis RAPINESQUE, Indice d'1ttiol. Sieil., 1810, p. 61 (ujus). 

Trigonobatus BLAINVILLE, Jour. Phys, 1816, p. 261 (vidgaris). 

Trygon ADANSON, in Cuvier, Règne Animal, Ist ed., 1817, p. 136 (pastinaca), 

Hemitrygon MULLER and Hexe, Mag. Nat. Hist., 1837, p. 90 (bennetti). 

Himnentura MULLER and Hexe, Wieginaun's Arehiv., 1837, p. 400 (narnak). 

Pastinaca Sw ATNSON, Classn. Anim., 1839, p. 319 (olivacea). 

Lracantliws EnRgENBERG, in Swainson, Classn. Anini., 1839, p. 319 (orbicularis) 

Pastinaca Dg Kay, N. Y. Fauna, Fishes, 1842, p. 373 (pastinaca). 

Dasibatis GARMAN, in Jordan and Gilbert, Synopsis, 1883, p. 65 (pustinaca; eor 
rected orthography ). 


Disk oval, flat. with rounded angles. Tail very long and slender, 
whip-like. withont fin, but often with L or 2 vertical, membranous 
folds; a strong serrated spine toward the base of the tail, Skin me 
or less spinous or prickly, rarely smooth. Teeth small, paved; à 
few papilie usually present in the mouth behind the lower ja 
Species about 30. Sting rays of large size, abundant in warm seas 
Many of the spinous species are nearly or quite smooth when youn 
becoming rough with age. Some of the species are vet imperfect 
known and much of the synonymy is uncertain. 

(Swods, shagey or rough: fats, a skate: abbreviated from Da 
batis.) 


e. Dasyatis: Tail with eutaneous folds. 
4, Snout not long and produced. 


Lj 
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c. Two appendages at bottom of mouth inside; tail J larger than disk; under side 
uc a red in ie............ lll i cies src kuhlii, 47. 
cc. Three appendages at bottom of mouth inside; under side, pale orange red in 
NWO. soo sce5 St T akajet, 48. 
bb. Snout long and produced, so that greatest width of disk would be abont oppo- 
coc cyp tal o TUS TOS PR P ERE 

aa. IHawuaNTURA: Tail without cutaneous folds; three times length of disk. 


gerrardy, 50. 


47. DASYATIS KUHLII (Müller and Henle). 


Trygon kuhli MburER and HENLE, Plagiostomen, 1838, p. 164, pl. er; Vanicoro, 
New Guinea (drawing from a specimen from Nagasaki).—sSceuresEL, Fanna 
Japonica, 1850, p. 508; Nagasaki. —Brierker, Verh. Bat. Gen. Plag., NNIV, 
1852, p. 73.—Dumenin, Elasmobranehles, 1870, p. 603; Amboina, Java, Vani- 
coro, New Gninea.—Gtyrner, Cat. Fish, VHI, 1870, p. 479; Zanzibar. 

The margins of snout form an obtuse angle: only two appendages 
at bottom of mouth, behind teeth. Body entirely smooth, or with a 
series of spines. pointing backward along the median line of back to 
eaudal spine. Tail with a distinet cutaneous fold above and below, 
about one-half larger than disk. 

Coasts of Japan and southward, not common, readily known from 
D. akajei by the grayish, not reddish, coloration of the lower side, 
Our specimens from Hakodate, Tokyo. Misaki, Wakanoura, Ono- 
michi, and Hiroshima. 

(Named for the naturalist, M. Kuhl.) 


48. DASYATIS AKAJEI (Müller and Henle). 
AKA-EI (RED SKATE). 

Trygon akajei MELLER and HENLE, Plagiostomen, 1838, p. 165, pl. Lit, Nagasaki.— 
SCHLEGEL, Fauna Japonica, 1850, p. 308; Nagasaki.—BLeeker, Act. Soc. Sei. 
Indo.-Neerl., IIL, 1857, Japan, IV, p. 44.—Dvw£EniL, Elasmobranches, 1570, 
p. 604; Nagasaki. 

Disk broadly oval: widest part about second fifth of its length. 
Head moderate, snout produced into a short, though very blunt point, 
and anterior edge of disk very broadly convex: eyes small. elevated a 
little, and 5 in interorbital space: nostrils large, confluent except for 
the thick, cartilaginous frenum; mouth small. more than one-half 
snout; teeth flattened. pavement-like; lower lip with narrow folds: 
interorbital space broad, flat. Spiracles not quite twice eye. 

Body smooth, except a patch of asperities between and posterior to 
each eve, and a median series on back. developing posteriorly, into 
large thorny spines to caudal spine: end of tail rough; rest of body 
perfectly smooth. 

Base of ventral less than interorbital space; tail much larger than 
disk, tapering rapidly till very slender, its width at base more than 
half interorbital space; spine ou upper part of tail inserted a little 
before first third of its length. longer than snout. and serrate on both 
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edeves on outer half: a small keel on tail above, behind spine, am 
long one runs along lower surface. 

Color in aleohol dark, dusky brown above, becoming lighter 
outer and marginal portions of disk: lower surface of body a crea 
white: a ereumyv bull bar in front of and below eve, also another abe 
spiracles, above and at corners; sides of tail whitish, also edges 
Claspers. Fhe belly is more or less bright orange red in life. 

Leneth, 272 inches. 

Here described from an adult male from Tokyo. 

Young specimens are perfectly smooth above, without any asperitk 
or thorns, the colors more pronounced, the outer half of the tail black, 
and the lower surface of the body more or less tinged with creamy 
leht bull. 





Fig. 9.—DASYATIS AKAJEI. 


Coasts of Japan, very common southward in sandy bays. Our spe 
mens from Matsushima, Tokyo, Misaki, Wakanoura, Onomichi, Hi 
shina, Tsurnga, Takata, Kawatana, and Nagasaki. 

(aka-ei, ved skate, in Japanese.) 


49. DASYATIS ZUGEI (Muller and Henle). 






ZUaG-El. 


Trygon zugei MULLER and HENLE, Plagiostomen, 1838, p. 165, pl. 111; Nagasaki. 
SCHLEGEL, Fauna Japonica, 1850, p. 509; Nagasaki.—Cantor, Malayan Fishi 
1590, p. 426.—DBierKker, Verh. Bat. Gen, NAIV, 1852, Placiost. m 
Macao, Pondicherry. —Demeniy, Elasmobranches, 1870, p. 606. —Gi NTHE 
Cat. Fish, VIII, 1870, p. 481; Japan, Pinang, Madras. 


Disk as deep as broad: its greatest width about opposite middle | 
its length. Head large, with produced. pointed’ snout; snout abo 
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BS in disk, and anterior margins of disk. concave: eyes very small, 
slightly elevated, and about equal to 5$ in interorbital space: nos- 
trils large, confluent, except for thick cartilaginous frenum. and 
with edges of flap fringed: mouth small. about 14 in space between 
nostrils, and 43 in snout; teeth in somewhat roughened. pavement- 
like patches in jaws; interorbital space concave in middle, elevated 
a little on both sides, and equal to 3 in snout. Spiracles very large, 
rounded, and equal to 23 eye diameters. Gill-openings moderately 
En. 

Body entirely smooth, with exception of upper surface of tail behind 
Spine, where it is roughened. 
| Base of ventral about 13 in interorbital space: tail very long and 
slender, greatly exceeding length of disk; width of tail at base, 21 in 
interorbital space: spines on upper parc of tail. less than interorbital 
Space, sharp, slender, serrate on both of outer edges, and inserted 
about first fifth the leneth of tail: rather low keels on tail, one above 
short, and behind spine, the lower much longer. 

Color in alcohol, brown above, more or less A and below, 
whitish. 

Length, 293 inches. 
| This description from a specimen from Kobe. 

In a young specimen, with two candal spines, the eyes are larger. the 
fail is smooth and with keels lone. and the color darker above, and 
more or less mottled indistinctly. 

Coasts of Japan and southward, known by the long snout. Our 
specimens from Tokyo. Kobe. Wakanoura, Onomichi, and Hiroshima. 
(zug-e7, the Japanese name.) 






50. DASYATIS GERRARDI (Gray). 


GUNTHER, Cat. Fish, 





Trygon gerrardi Gray, Chondropt., 1851, p. 116; India. 
VIII, 1870, p. 474; Japan, East Indies. 

rijge macres PLEEKER, Verh. Bat. Gen., XXIV, 1852, Plag., p. 74; Java, 

‘asmobranches, 1870, p. 488 (after Bleeker). 





Disk broader than long. Snout rather obtuse. margins forming an 
obtuse angle. One or more large tubercles in center of back. round 
Which, or in front of which, generally smaller tubercles are grouped, 
forming a small patch or short band, and not extending beyond central 
portion of disk. Tail without cutaneous fold. exceedingly long and 
slender, about thrice as long as disk, without tubercles at base. Color 
brown, with round, yellowish spots. limited to posterior parts in 
young examples, which have tail ornamented with alternate brown 
and yellow rings. (Giinther.) 

India, East Indies. and a half-grown specinien recorded from Japan 
by Dr. Günther. We have seen no Japanese specimens. A related 
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species J. nudus (Günther), known by the smooth skin, is listed by 
Bleeker as from Japan, but no locality is given. 

Duméril finds 2 buecal paptlli. 

(Named for M. Gerrard.) 


41. PTEROPLAT EA Muller MIS 
Pteroplatea MUELLER and HENLE, Plagiostomen, 1838, p. 168 (allavela). 


Disk much broader than long. its anterior margins meeting in a very 
obtuse angle, its outer angles more or less acute, the form, therefore, 
transversely rhombic. Tail very short and slender, shorter than the 
disk. without fin, armed with a very small, serrated spine. which is 
often wanting. Skin smooth, or very nearly so. Size rather large. 
Warm seas. The species are closely related.- 

(rrepor, tiny zAerUs, broad; an ancient name of Pteroplatea alta- 
vela.) 

51. PTEROPLATEA JAPONICA (Schlegel). 


TRSUBAKUROEI (SWALLOW RAY); YOKOSAEI (CROSS-WISE RAY). 


Pteroplatea japonica SCULEGEL, Fauna Japonica, Poiss., 1850, p. 309, pl. CXLI; 
Nagasaki.. BLEEKER, Act. Soe. Sci. Indo. Neerl., IIT, 1857, Japan, IV, 
p. 45.—Dumerit, EFlasmobranches, 1870, p. 614. 

Dasyalis micrura ear. japonicus GRAY, Chondropt., 1851, p. 122; Japan, Canton. 

Pteroplatea hirundo, Isuirawa, Prel. Cat. 1897, p. 60; Tokyo, Boshu; (not of 
Lowe). 

Disk very broad, its length only a little more than half its width; its 
greatest width would fall about opposite last fourth of its length. 
Head very broad, and flattened; snout only a small. blunt point, and 
its length equal to two-thirds interorbital space; anterior margin of 
disk broadly convex: eves small, somewhat elevated, 7 in inter- 
orbital space: nostrils large, well separated, with large flaps: mouth 
moderate, equal to its length from tip of snout, undulate: teeth in 
broad, pavement-like patches in jaws; interorbital space very broad, 
flattened. Spiracles directly behind eye, much larger than the same. 
Gill-openings moderate. 

Body entirely smooth. 

Base of ventral 13 in interorbital space: tail very small, short, its 
length about twice interorbital width; a small, weak spine on upper 
surface of tail at its first third. 

Color in alcohol, olivaccous brown above, marked with very fine, 
numerous, darker punctuations, tail whitish with eight dark rings 
about ax broad as interspaces; lower surface of body whitish. 

Leneth, 94 inches. 

Here described from a female from Wakanoura. 

Coasts of Japan, rather common. It was taken at Tokyo, Waka- 
noura, Hiroshima, Hakata, Kawatana, and Nagasaki, 
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Family XXI. MYLIOBATID.E, 






ENGLE RAYS. 


Jisk broad; the pectoral tins not continued to the end of the snout. 

ceasing on the sides of the head and reappearing in front of the 
ut as 1 or 2 fleshy protuberances (cephalic fins), which are sup- 
ted by fin rays. Tail very long and slender, whip like. with a 
gle dorsal fin near its root, behind whicb is usually a strong, 
rorsely serrated spine. Nasal valves forming a rectangular flap. 
h the posterior margin free, attached by a frenum to the upper 
no Skull less depressed than usual among rays, its surface raised 
E" the eves and spiracles are lateral in. position. Teeth hexangu- 
, large. flat tessellated, the middle ones usually broader than the 
ers. Ovoviviparous Skin smooth; no differentiated spines on 
| peetorals in the males, the sexes being similar. Ventrals not 
arginate. Large sting rays: inhabiting warm seas, feeding chiefly 
mollusks, which they crush with their large, grinding teeth. 


Teeth in several series, the middle series very broad. 
0C "OMBO ETE REPRE Myliobatis, 42 


429. MYLIOBATIS Dumeéril. 


Myliobatis DumERIL in Cuvier, Rè hi ne Animal, 1st ed., II, 1817, p. 157 («quiiu). 
Blolorhinus GILL, Proc. Ac. Nat. Sci. Phila., 1862, p. 331 (vespertilio=californicus), 
Jisk broad, the outer angles acute. Cephalic tins, forming a soft, 
ivex appendage in front of snout. Jaws about equal. Median 
th very broad. much broader than long in the adult. proportionally 
rrower in the young. Several series of narrower teeth on each side 
the median series; teeth changing considerably with age. Free 
re of the nasal valve not deeply emarginate. Tail very long and 
nder, with a small dorsal fin, and one or more serrated spines. 
n agai or nearly so. Size large. In all warm seas. 

HUXos, grinder; Baris, ray.) 


EE tile as lone as broad ............-..-----..---eeeeeeeeeeee tobijei, 52. 
2007 a TES HIS DESCR TOTPTTECEETTITEETETETETORTET TETTE E nieukofi, 53. 


52. MYLIOBATIS TOBIJEI Bleeker. 
Tene! (KITE RAY, OR FLYING RAY): 


Myliobatis aquila ScHuEGEL, Fauna Japonica, 1847, p. 310, pl. extn; Nagasaki 
(not of Linneus). 

Mylwbatis tobijei BLEEKER, Verh. Bat. Gen., XXVI, 1854, Nieuwe Nalez. Japan, 
p. 130, Nagasaki.—Dvw£Eni,, Elasmobranches, 1870, p. 640 (after Bleeker). 

Myhobans comyuta GÜNTHER, Cat. Fish, VIII, 1870, p. 490; Japan.—Isinkawa, 
Prel. Cat 1897 p 60, Matsushima. 


Head 3 in body (from tip of snout to base of ventrals behind); snout 


n head, eye 6 m interorbital space; spiracles 23; width of mouth 23. 
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Disk very NT length "n "body from tip of snout to tip of ventral 
alittle more than 1$ in its greatest width. Head thick, depressed and 
rounded above; snout flexible, inferior, flattened, and rounded; eyes 
small, lateral, at some distance in advance of spiracles; nostrils large, 
rather close together, separated by thick, cartilaginous aud fleshy 
frenum, which is coarsely papillose or warty; lips and nasal flaps very 
thick and fleshy: teeth in pavement-hke plates; interorbital space 
broad, fontanelle hollow in middle, and on each side of this a 
little elevated and flattened. Spiraeles large, oblique. Gill-openings 
moderate. 

Body smooth. 

Dorsal fin small. its base a little less than length of spiracle, inserted 
behind ventrals; caudal very long, filamentous; upper surface of tail 
with a compressed, pointed spine with serrated edges a little less in 
length than space between spiracles: ventrals long and free. bases 
rather narrow. 

Color in alcohol, dusky brown above, with many rather large, 
whitish spots, distinct posteriorly; lower surface chalky white: tail 
blackish. -~ 

Total length, 545 inches; without teih about 10 inches, 

Description from a male taken at Tokyo. 

Coasts of southern Japan, not uncommon, Our spechnens from 
Hakodate, Tokyo, Onomiclti, Hiroshima, Hakata, and Nagasaki. Some 
of these have the dermal thickening, or horn, over the eye, said to 
characterize JM. cornuta, and others are without it. This is evidently 
not a specific character. 

(tub/-e7, Flying Ray in Japanese.) 








53. MYLIOBATIS NIEUHOFI (Bloch and Schneider). 


Raja nieuhofii Buocu and ScuNerper, Syst. Iehth., 1801, p. 364; Indian Sea (after 
Zee-Vleermuis of Nieuhof, in Willughby, Appeals p. 6, pl. x, fexta 
Myliobatis nieuhofit Cuvier, Règne Anim., Ist ed., 1817, p. 135.—M HR and 
Hen ie, Plagiostomen, 1838, p. 177. —Dcx£niL, Elasmobranches, 1870, p. 638; 
Pondicherry.—GéxNTnER, Cat. Fish, VIII, 1870, p. 491; Pinang, Moluccas; 
Japan. 

Raja fasciata Suaw, Gen. Zool., HII, 1804, p. 286, pl. cxu (after Schneider). 


Body smooth, disk about twice as broad as long. Fleshy prolonga- 
tion of snout, short; no horn on orbit. Dorsal situated at beginning 
of base of tail, opposite end of insertion of ventrals, no spines poste- 
rior to 1t: tail about three times as long as disk. Color, olive. superi- 
orlv, tinged externally with a reddish hue, and a dark, outer margm 
to disk; young have abont seven blue bands across disk and two more 
between or close to eyes; as tish increases in size first bands on head 
disappear, and finally those on body. (Gunther, Day.) 

Indian Ocean and archipelago; a half-grown specimen in the British 
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Museum, said to be from Japan (coll. Jamrach). The record is very 
loubtful, but the species, if occurring in Japan, may be recognized 
yy the anterior position of the dorsal fin, nearly over the root of the 
ventrals and by the very broad disk. It was not seen by us. 

(Named for Dr. Jean Nieuhof, of Batavia, died in 1671. once gover- 
jor of Ceylon, author of Voyages par mer et par terre à differens 
jeux des Indes Orientales, with 20 plates of fishes. 


Family XXII. MOBULIDZE. 
SEA DEVILS. 


Rays of enormous size, with the disk broader than long, and the 
»eetoral fins not continued on the sides of the head, the anterior or 
'ephalie portion being separate, developed as 2 long horn-like or 
r-like appendages. Mouth wide, terminal or inferior. Teeth very 
small, flat or tubercular, in many series; those of the upper jaw some- 
imes wanting. Eyes lateral. Nostrils widely separated, their valves 
mited, forming a flap as wide as the cleft of the mouth. Tail long 
ind slender, whip-like, with a single dorsal fin at its base, and with or 
without a serrated spine. Ventral fins not emarginate. Skin more or 
less rough. Males without differentiated spines on the pectorals, the 
sexes similar. Ovoviviparous. Largest of all rays and among the 
largest of all fishes; the species few, found in the tropical seas. 


TEM Ot ave, Mobula, 48 


43. MOBULA “ Rafinesque. 


Mobula RArixEsQUE, Indice a’Ittiol. Sicil., 1810, p. 61 («wriculata—edeutula). 

Apterurus RariNEsQUE, Indice d Ittiol. Sicil., 1810, p. 62 ( fabroni-edentulus). 

Cephalopterus Dumentt, in Risso Tehthyol., Nice, 1810, p. 14 (giorna-edentula; 
not of Geoffroy St. Hilaire, 1809, a genus of birds). 

Dicevobatus BLAINVILLE, Jour. de Phys., 1816, p. 262 (anobular=edeutula). 

Cephaloptera (Duméril) Cuvier, Règne Animal, Ist ed., II, 1817, p. 138 (giorna). 

Pterocephala Swanson, Nat. Hist. Fishes, H, 1839, p. 321 (giorna). 


Head free from pectoral fin, truncated in front, with the cephalic 
tin on each side developed as a straight, horn-like appendage, pointing 
forward. Nostrils widely separated. Mouth inferior, wide. Teeth 
in both jaws very small, flat, or tubercular, in many series. Tail very 
slender, with a dorsal tin between the ventrals; the serrated spine 
present or absent. Species about 5. in tropieal seas, reaching an 
enormous size and therefore not well known. 
| (Mobular is a name said to be used for the European species, Mobula 
edentula (Brünnich), “le diable des Caraïbes,” in the Azores.) 











a The name 4odon, accepted for this genus by Jordan aud Evermann, was origi- 
nally based on a shark of the Red Sea, lodon massasa, said to have microscopic, 
serrated teeth, and very large pectoral fins. It may belong to the Scylovhinide. 
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54. MOBULA JAPONICA (Miiller and Henle). 


ITOMAKI-EI (SPOOL RAY). 


Cephaloptera. japonica MLLER and lexe, Plagiostomen, 1836, p. 185; Na 
suki.—Scubecer, Fauna Japonica, 1850, p. 310; Nagasaki.— DUMÉRIL, E 
mobranches, 1870, p. 659 (after Müller and Ilenle). 

Dicerobatis japonica GüNTIIER, Cat. Fish, VIII, 1870, p. 496 (after Müller 
Henle). 


Teeth very minute. obtuse tubercles, extending laterally to | 


à r . . i 
angles of the mouth. Back rough. Tail nearly thrice as long | 





Fig, 10.—M0BULA JAPONICA (from a fetus). 


body. On each side of tail, a series of small, white tuberel 
(Günther. after Müller and Henle.) 

Coasts of Japan. occasionally taken. A fetus, 22} inches long, v 
obtained by us from Kumakichi Aoki of Misaki. Two mounted spe 
mens are in the museum at Hakodate, both from Volcano Bay. T 
largest is 8 feet across, the tail about twice the length of disk, wh 
is a little more than twice ax broad as long. 
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Subclass HOLOCHKEPHALI. 
CHIMZERAS. 


Skeleton cartilaginous. Gill cavity with four clefts within, but hav- 
sing one external opening only, which is covered by a fold of skin. 
No spiracles. Mouth inferior, Jaws with teeth, confluent into bony 
! plates: upper jaw. palate. and hyomandibular, coalescent with the skull; 
intestine with aspiral valve. Pectoral fins normally developed, placed 
ilow; ventral fins abdominal, with claspers in the male; a cartilaginous 
hook, with a brush of teeth at the tip (frontal holder) on the forehead 
of the adult male. Derivative radii sessile on the sides of the basal 
ones of the limbs. Skin scaleless, its muciferous system well devel- 
oped. "This group contains a single order, Chimæroidei, among exist- 
ing fishes: many extinct forms belong to it, and the group is perhaps 
not less ancient than that of the sharks. 
(OAos, solid; Kedaky, head.) 


Order V. CHIM AE ROIDEI. 
CHIMJEROIDs. 


Characters of the order. included above. The group includes three 
existing families, Rhinochimeride (Bassahan), Chimæridæ. and Callo- 
rhvnehid: (Antarctic). The two families found in Japan are thus 
defined by Mr. Garman: 

a. Proboscis long and pointed; lateral canal system subtabular; notochord with 
rings; cerebral hemispheres distant from both olfactory and optic lobes. 

RHAINOC1UMERID.E, XXIII. 

aa. Proboscis absent; lateral canal system, sulcate; notochord with ring-like seg- 

ments; cerebral hemispheres fused with the olfactory lobes, and distant from 

das omoge OW meara LE CHIMERIDE, XXIV. 


Ce Srl. RIMBNOCEHIEMTERID:zLE. 


Snout very long, with a cartilaginous midrib, and foliaceous lateral 
expansions of the skin at the base. Two dorsal fins, the anterior one 
with an immense triangular spine, finely serrated on its lateral edges. 
Tail very elongate. with filamentous tip. Frontal region in the adult 
male with a ** frontal holder," as in Chimera. Ventral claspers small 
and simple, gill-openings separated by a wide isthmus. Lateral canal 
system subtubular; notochord with rings: cerebral hemispheres dis- 
tant from both olfactory and optie lobes. Two genera — Z/7urriofta 
in the deep waters below the Gulf Stream, and PAdnochimeru in 
similar situations in Japan. Zurriotta has teeth much like those 
of Chimera. Rhinochimera is the most primitive of existing 
Chime-roids, 
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44. RHINOCHIMÆRA Garman. 


























Rhinochimwra GARMan, Proe. N. Vng. Zool. Club, 1901, IH, p. 75 (pacifica). 


Teeth without tritors or dental lamina, much like the horny covers 
of the jaws of tortoises or birds. Snout stronger and more compressed 
than in Zurriotta. Japan, in deep seas. 

(piv, snout: grape, chiniwra.) 


55. RHINOCHIMZERA PACIFICA (Mitsukuri), 


Heorriotta: pacities MitsuKeri, Zool. Mag., June, 1895, pl. xvi; Kurihama, near 
Misaki. 
thinochimara paciliea GARMAN, Proc. N. Eng. Zool. Club, 1901, p. 75 (specimen 
bought in Japan). 


No detailed deseription of this species has yet been given. Mitsu- 
kuris paper reads as follows: 


The readers atteutio is called to Plate NVI, giving the figures of individuals of 
the Chinieroid. group. The lower figure is copied, somewhat reduced, from the 
April number of the American Naturalist, and represents the new chimeroid Marri- 
olta raleighana, Which Messrs. Goode and Bean discovered among the collection made 
by the Albatross. Its habitat is said to be the coasts of Virginia, Maryland, and 
Delaware, 707-1080 fathoms. 

The upper figure represents a chinieroid which has been for some years in the 
possession of the Zoological Museum of the Science College in the Imperial Univer- 
sity of Tokyo. The specimen (male) was bought in the Tokyo market and is marked 
as fram Auriheima, province of Sagami. There can he no doubt that fishermen of that 
village caught it in the deep water (200 fathoms or more) contiguous to Misaki. Its 
unique characters had not been noted by us, 

Unfortunately, Pam not yet in possession of the original description of Harriofta 
raleighana by Messrs. Goode and Bean; but the short description, the extremely 
elongate muzzle, and the feeble claspers, as well as a comparison of the two figures, 
leave no doubt in my own mind that the individuals figured belong to the same genus 

There can be very little question that they belong to different species. (1) The 
general shape of the body, (2) the shape and size of the pectoral and ventral fins, 
(3) the point to which these fins reach when back, (+) the shape and disposition of 
the dorsal fins, (5) distribution of lateral-line sense system, all seem to point to the — 
specifie distinction of Atlantic and Pacific specimens. The name of Harriotta pacifica 
will be appropriate to the Japanese species. 

I hope to return. to the subject and fo give fuller notes at no distant date. The 
occurrence of this interesting genus in both the Pacifie and Atlantic oceans is, however, 
an interesting faet well worthy of being placed ou record as speedily as possible. 


Of this species a few specimens have been obtained by Professor 
Mitsukuri in deep water off Misaki. These the senior author has 
examined, but has not minutely described. l 


Family NXIV. CHIMZERIDZE. 
CHIM ÆRAS. 


Body elongate, rather robust anteriorly. tapering posteriorly. Head 
compressed, without proboscis. mouth small, inferior, the upper lip 
deeply notched. Nostrils confluent with the mouth, separated by a 
narrow isthmus; jaws with the teeth confluent into 4 bony lamine 
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(tritors) above and 2 below. No spiracles. Pectorals free. placed low; 
ventral fins abdominal, many rayed, provided in the male with elaspers, 
the male also with * frontal holders " on the forehead. Dorsal fin usu- 
ally divided. anteriorly with a very strong spine, which is grooved 
behind; caudal fin low, fold-like. Skin naked. rarely, somewhat 
prickly. Lateral line present, usually with numerous branches ante- 
riorly, the canal system, sulcate. Notochord with ring-like segments, 
Cerebral hemispheres fused with the olfactory lobes, and distant from 
the optic lobes. — (Garman.) 

Three free gills and 2 half gills, Lon each side; isthmus moderate: 
gill-rakers small. Oviparous, the egg cases lone, elliptical, with silky 
filaments. Fishes of singular appearance, found only in the seas of 
the cold regions. 


25. CHIM CE RA. TNn sS. 
ELEPHANT FISHES. 


Chimera LINNEUS, Syst. Nat., 10th ed., 1758, p. 256 (moustrosa). 
IHydrolugus GILL, Proc. e. Nat. Sei. Phila., 1862, p. 331 (colliei). 

Head somewhat compressed, the snout bluntish, protruding, fleshy, 
not armed at tip with an appendage. Eves very large, lateral. Teeth 
rather strong. Lips thickish, the lower with a frenum. Lateral line 
simple on the body, but forking anteriorly, forming several series of 
mucous tubes on the head. Male with a club-shaped, cartilaginous 
hook on the head above the snout; this hook is curved forward and 
downward, and is armed at its tip with decurved spines, its tip fitting 
into a depression in front of the eves; females without this appendage. 
Gill-opening small. Pectorals moderate; ventrals rather large, with 
large bitid or tritid claspers in the male, the form partly dependent 
on age or season: male also with rough appendages at the base of the 
ventrals, protruding from a sheath of skin. First dorsal triangular, 
preceded by a strong spine, which 15 grooved behind and serrated on 
its edges; second dorsal and caudal fins low, often more or less notehed. 
Tail extending in the line of the axis of the body, often more or less 
produced inatilamentattip. Skin smooth.  Fishesof singularappear- 
ance; mostly of the northern seas; not valued for food. 

(x£uaipa, chimera, a fabulous monster, with the head of a lion. body 
of a goat. and tail of a serpent.) 


56. CHIMERA PHANTASMA Jordan and Snyder. 
GCINZANIE (SILVER SHARK). 


Chimera inonstresu SCHLEGEL, Fauna Japonica, Poiss., 1850, p. 300, pl. CXXXII; 
Nagasaki (not of Linn:eus). 

Chimera phantasma JoupAN and SNvpER, Proe. U. S. Nat. Mus., 1900, p. 358; 
Tok vo. 


Body very elongate, tapering from head into the long. filamentous 
tail. Head deep, oblong, its width about three-fifths its length, its 
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depth less than length; snout very deep, blunt, rounded, short, soft; 
eyes oblong, large, high, a little anterior, their length 3 in head (meas- 
ured from surrounding cartilages); hook on tip of head in front of 
snout, depressible in sockets, and with its lower rounded extremity 
beneath, beset with many sharp spines, directed baekward:; mouth 
small, inferior, with thick lips: teeth of 10 laminæ in upper jaw, form- 
ing a serrate cutting edge in front, and posteriorly broad, oblique, 
molar-like teeth are found; in mandible, 16 lamine, forming a serrate 
cutting edee in front, lamine becoming broad posteriorly and witha 
concave space In front at symphysis; no broad, posterior, molar-hke 
teeth on mandible, edges of Jaws elevated and enameled; nostrils large, 
close together, confluent with corners of month; space between eyes 
narrow, less than their diameter. Gill-openings small, in front of and 
helow base of pectoral: isthmus broad, with a fold of skin across. 

First dorsal arising directly behind head, armed with a long, curved, 
compressed, pointed spine, much longer than fin, when depressed, 7 
times leneth of pupil, triangular in cross section, keeled in front, with 
a serrate edge, posterior edge, from its separation from the soft part 
of fin. grooved in middle, and with each of edges finely serrate; first 
dorsal is depressible in a deep groove; second dorsal lone, even, of uni- 
form height to base of upper caudal lobe; upper caudal lobe not so 
high as second dorsal, shorter than lower lobe, sinking on fin anterior 
to it; pectorals very long, broad at base, pointed, not reaching tips of 
claspers; ventrals inserted behind tip of dorsal spine, broad, rounded, 
about equal to length of head; lateral hne running around eye above 
and below, over the top of head, Joined behind eyes and along sides 
superiorly. 

Color in alcohol, brown above, white below, and washed with sil- 
very; fins with their outer portions blackish. 

Total length, 202 inches; without caudal filament, 192 inches. 

This description is from a male taken in Sagami Day. It differs 
from two other specimens from the same locality, and from the orginal 
type, in having the anal and candal lobe below, confluent, and forming 
a single fin. 

This species is not rare m rather deep water along the coast of 
Japan, We have secured three specimens from Misaki, besides the 
original type found by Mr. Otakı m the market of Tokyo. 

(partaja, a vision.) 


SUPPLEMENTARY NOTE. 


Ina recent letter (January, 1903) Dr. K. Kishinouye notes the dis- 
covery of the Kast Indian shark, Stegostoma tigrinum (Gmelin), on 
the coast of Japan, near Tokyo. It belongs near the /Temscylliide, 
being remarkable for the very long tail, half the length. Body with 
brown spots or bands. 





f 


p BA ELASMOBRANCHIATE FISHES—JORDAN AND FOWLER. 671 


E 








SUMMARY. 
Class ELASMOBRANCIIII. 


Subelass SELACHI. 
Order I. Noripant. 
Family I. HEXANCHID®. 
l. Heptranchias Ratinesqne. 
1. deant Jordan and Snyder; Aburazame; Misaki. 
Family IT. CHLAMYDOSELACHIDÆ. 
2. Chlamydoselachus Garman. 
2. anguineus Garman; Rabuka, Kagurazame; Misaki. 
Order IT. ASTEROSPONDYLI. 
Family III. Hereropontips. 
3. Heterodontus Blainville. 
3. japonicus ( Dnméril); Misaki, Tokyo, Wakanoura, Kobe, Hakata, Nagasaki. 
Family IV. ScvLIORHINID.E. 


+. Halelurus Gill. 


H- 


burgeri (Müller and Henle); Nagasaki. 
5. Cephaloscyllium Gil. 
5. umbratile Jordan and Fowler; Nanukazame, Oseibuka; Nagasaki. 
Family V. FIEMISCYLLIDÆ. 
6. Chiloscyllium Müller and Henle. 
6. indici (Gmelin); Keerun in Formosa. 


7. Orectolobus Bonaparte. 


=y 


. barbatus (Gmelin); Nagasaki, Hakata. 
Ta. Stegostoma Müller and Henle. 
Ta. Tiurinum (Gmelin); not seen. 
Family VI. CARCHARNDE. 


8. Mustelus Cuvier. 


S. manazo Bleeker; Hoshizame; UWakodate, Aomori, Matsushima, Tokyo, Misaki, 
Kobe, Onomichi, Hiroshima, Hakata. 


9. Triakis Müller and IIenle. 
9. scylluua Müller and Henle; AKorozame; Tokyo, Tsuruga, Onomichi, Hakata. 
10. Galeus Rafinesque ( Galeorhinus Blainville). 
10. japonicus (Müller and. Henle); Verakufuka; Nagasaki, Onomichi, Hiroshima. 


11. Galeocerdo Müller and Henle. 


1l. tigrinus Müller and Henle; Nagasaki. 
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19. Prionace Cantor. 


12. glauca Linnzeus; Misaki. 






13. Carcharias Rafinesque (Carcharhinus Blainville). 


13. japonicus (Schlegel); Mejiro, Wanizame; Hakodate, Tokyo, Wakanoura, Kawa- 
tana, Nagasaki. 
14. Seoliodon Müller and Henle. 


14. laticaudus (Müller and Henle); not seen. 
15. acutus (Rüppell); not seen. 
16. walbechiit (Bleeker); Nagasaki, Kawatana. 


Family VII. SenvYRNIDX. 
15. Sphyrna Ratinesque. 
17. zygeena (Linnceug) ; Shimokuzame, Kasebizame; Misaki, Wakanoura, Nagasaki. 
Family VIII. ALoPrD.x. 


16. Alopias Rafinesque. 


-— 
SX 


vulpes (Gmelin); Onogazame, Nadebuka, Nezumezane; Tokyo, Yokohama, 


Nagasaki. 
Family IX. MITSUKURINID.E. 


17. Mits«.kurina Jordan. 
19. owston? Jordan; Misaki. 


Family X. LAMNIiL.E. 
18. Isuropsis Gill. 
20. glauca (Müller and Henle); 4ozame, Morozame; Matsushima, Nagasaki. 
19. Lamna Cuvier. 
21. coruubica (Gmelin); not seen. 
20. Carcharodon A. Smith. 
22, carcharias (Linniwus); Misaki. 
Family XI. CrroRIDNIDE. 
21. Cetorhinus Dlainville. 


23. maximus (Gunner); Ubazame, Tenguzame, Bakazame, Zozame; not seen, but 
reported on good authority. 


‘family XII. RiiNEODONTID.E. 
22. Hhineodon A. Smith. 


24. typicus Smith (pentalineatus Kishinouye); not seen. 


Order IlI. TEcrosPONDYLI. 
Family XIII. SQUALIDE. 


23. Squalus Linneus. 


25. mitsukurii Jordan and Snyder; Aomori, Misaki, Awa, Kagorhima, Boshu. 


